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THE CHESAPEAKE & OHIO CANAL sale is to take 
place on Feb. 7, 1899, when sealed bids will be opened 
by the Board of Public Works of Maryland for the entire 
interest of the state in the canal. This interest consists 
of a $2,000,000 mortgage made in 1834, and the accrued 
interest thereon for 64 years, common stock to the amount 
of $788,724, and preferred stock amounting to $4,375,000. 
There are some prior liens on the property, amounting to 
about $2,000,000, which are held by interests friendly to 
the Baltimore & Ohio R. R. It is generally conceded that 
the only bidders for the property will be some railway 
company desiring to use the canal towpath as a road- 
bed, or the Baltimore & Ohio, which may purchase it to 
prevent the establishment of a competing line. It is stated 
that except during the years from 1867 to 1878 the canal 
has never been a financial success. 

THE NEW YORK CANAL INVESTIGATION is again 
brought to public attention by the report of Hon. Edwin 
Countryman, who was assigned by Gov. Black last August 
to make a special study of the testimony taken by the 
Canal Investigation Commission and to report whether 
civil or criminal proceedings should be instituted against 
any persons or public officers by reasons of acts in con- 
nection with the canal works. Judge Countryman’s report 
is a voluminous one. He finds in the first place that 
there is no evidence that any of the contractors were 
guilty of collusion or fraud in obtaining or carrying out 
their contracts, and concludes that with two or three 
possible exceptions there is no chance for a successful 
suit by the state against the contractors. As regards the 
State Engineer and the Superintendent of Public Works, 
however, Judge Countryman holds that, although corrupt 
collusion with the contractors is not shown on their part, 
they were guilty of various infractions of law; and he 
advises that the evidence against both these officials be 
submitted to the Grand Jury. He holds the State Engi- 
neer culpable for not making use of the’ quantities and 
information contained in the preliminary surveys in pre- 
paring his estimates, and he thinks the reason was that 
it was desired to conceal from the public the fact that the 
$9,000,000 appropriation was inadequate to complete the 
work. The reclassification of earth as rock on various 
contracts is severely commented upon, together with the 
means which were adopted to induce subordinate engi- 
neers to fix quantities and classify materials in accordance 
with the instructions of those over them and against their 
own opinions and measurements. 

Concerning the Superintendent of Public Works, Judge 
Countryman holds that his power and authority were 
sufficient to have enabled him to have detected and pre- 
vented the various illegal acts charged to the State En- 
gineer’s department, that he exceeded his powers in the 
making of special contracts for extra work, and that the 
application of part of the $9,000,000 appropriation to other 
work on the canals than the deepening ordered by the 
legislature was a violation of law. 

Concerning the subordinate employees of the depart- 
ments, Judge Countryman says that while many of them 
have been shown to be willing assistants in the various 
illegal practices complained of, he has deemed it best 
that the public prosecutor should be left at liberty to 
exercise his discretion in using any of them as witnesses 
in the prosecution of the principal offenders: 


As soon as Judge Countryman’s report was made pub- 
lic, Gov. Black instructed the Attorney-General to insti- 
tute criminal proceedings against the two officials. Su- 
perintendent of Public Works Aldridge presented his res- 
ignation on Dec. 1. 


THE PROBABLE EFFECT OF THE CHICAGO DRAIN- 
age Canal upon the water flowing by the communities 
below its outlet, and especially upon the city of St. Louis, 
is still causing much discussion in Chicago and St. Louis. 
A committee of prominent public men has been appointed 
at St. Louis to investigate the subject, while at Chicago 
Arthur R. Reynolds, M. D., Commissioner of Health, has 
addressed a communication to the Trustees of the Sanitary 
District of Chicago urging that a series of bacterial and 
chemical examinations be instituted of samples of water 
collected at various points between Chicago and St. Louis. 
These examinations would be continued for some years, 
in order to show the changes wrought by putting the 
canal in operation. 


> 


RIVER POLLUTION BY THE SEWAGE OF MIDDLE- 
borough, Mass., has been pronounced by the State Board 
of Health of Massachusetts as possibly one of the “causes 
of the large amount of sickness in the portion of the town 
which is nearest the river.”” The board recommends that 
plans be prepared and carried out for the establishment of 
a sewage purification plant. 


RIVER POLLUTION AT WATERBURY, CONN.,has been 
before the courts more or less of the time since April, 1891, 
and a new suit, entered upon some two years ago, has just 
come up for trial after a number of delays. The suit ts 
brought by Platt Bros. & Co. and the Platt Mills Co. 
against the city of Waterbury. An injunction ts sought 
against the discharge of sewage into the Naugatuck River, 
and damages are claimed on the ground that the river has 
been rendered unfit for all uses except power, to which it 
was formerly put by the plaintiffs. 

THE MOST SERIOUS RATLWAY ACCIDENT of the 
week occurred Dec. 2 on the Fitchburg R. R., near Athol, 
Mass., in which two freight trains collided. The wreck 
caught fire and a brakeran, who was pinned in the wreck, 
was Lurned to death before he could be released. 


> 


THE BURSTING OF THE MAIN STEAM PIPE of the 
Mallory Line steamship ‘“‘Alamo,’’ on Dec. 8, caused the 
death of six men and the Injury of one other, all belonging 
to the engineering force. The ‘‘Alamo’’ had been used as 
a United States troop transport during the recent war 


‘and was just starting on her first regular trip South after 


being thoroughly overhauled and equipped with new bofll- 
ers and steam pipes. Both had been tested by U. S. gov- 
ernment inspectors, and at the time of the accident the 
boiler pressure was about 80 Ibs., while 100 Ibs. was 
the safe allowable pressure. The accident ts attributed 
to the straining of the copper steam pipe at the time it 
was tested by the government inspectors. 


_ THE EXPLOSION of a part of the refrigerating ma- 
chinery of the government hospital ship ‘“‘Bay State,”” at 
a dock in Brooklyn, N. Y., on Dec. 6, resulted in the 
death of the engineer in charge and the injury of a num- 
ber of hospital attendants. According to reports one of the 
pipes leading from the fice machine burst. blowing away 
the bulkhead separating the ice room from the engine 
room and otherwise damaging the interior of the vessel. 


a 
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THE EXPLOSION OF ABOUT 10,000 Ibs. of powder at 
Lamotte, Mo., on Nov. 23, killed 6 men and injured sev- 
eral others. According to accounts the explosion occurred 
in the packing house of the powder mil] at that place, 
and was so severe that its effect was felt fully 25 miles 
away. 


> 


A HARBOR MINE EXPLODED at Fort Independence, 
Boston, Mass., on Dec. 6, while being hauled from the 
water’s edge to the magazine. Four men were killed, three 
of them being blown to fragments. 


a 


AN BLEVATOR ACCIDENT occurred in a 11-story 
building at 55 William St., New York city, on Dec. 6, In 
which one man was killed and three others were seriously 
injured. It appears that when the car reached the bottom 
of the shaft the counterweights became displaced and fell 
from the shaft upon the car. 


> 


TWO BASCULE BRIDGES over the Chicago River will 
be built by the Drainage Board, as they will be cheaper 
than the construction of by-passes around the old bridges, 
in order to increase the capacity of flow. One of these will 
be at Taylor St., and the other will be for the Chicago & 
Northern Pacific R. R., between Taylor and 12th Sts. The 
present structures are swing bridges, and both of the new 
structures will be of the Scherzer rolling-lift type, already 
in use at three points on the Chicago River. The cost 


is estimated at $314,000, or $95,000 less than that of the 
by-pass, while the new bridges will give better facilities 
for navigation than those at present existing. 


> 


TRACKWAYS OR WAGON TRACKS are proposed for 
use on State St. and Clark St., Chicago, between 16th and 
22d Sts., in order to relieve the street railway tracks from 
the wear and delay to traffic, due to the very heavy wagon 
traffic at chese points. The Chicago City Ry. Co. has to 
repair the pavements between the streets named, and 
Mr. M. K. Bowen, President of the company, proposes to 
use flat rails, 6 ins. wide, slightly concave on top, form- 
ing wagon tracks, between the street railway tracks and 
the sidewalks. 


A COMMISSION TO PREPARE A BUILDING CODE for 
the city of New York has been authorized by the Mu- 
nicipal Council, and the matter is now in Mayor Van 
Wyck’'s hands. The ordinance provides for a representa - 
tive of the Corporation Counsel, the three Commissioners 
of Buildings, and five experts who shall have had at least 
five years’ actual experience. It is understood that the 
five experts will be appointed by President Guegenheimer 
of the Council, and President Woods of the Board of Al 
dermen. 


THE HOLLAND SUBMARINE TORPEDO ROAT has 
been favorably reported upon by the Roard of Inspection 
and Survey of the Navy Department. The report says that 
the board found al! the claims of the builders verified. but 
it recommends a further test under “war conditions.” 
This test is to be conducted in about one month over a 
mile course. In the center of this course an old vessel will 
be anchored; and the “Holland” must rise to the surface, 
discharge a torpedo effectively at the hull and then dis 
appear. On the successful accomplishment of this work 
wi!l depend the acceptance of the boat by the government 


a 


PROPOSALS FOR MACHINERY for rolling armor plate, 
to be delivered at St. Petersburg, will be received until] Dec. 
12 at the office of the Naval Attaché of the Russian Em- 
bassy, D. T. Mertvago, 818 18th St. N. W., Washington, 
D. C. A reversing engine is wanted, capable of rolling the 
ingots to plates at one heat. The rolls are to be 4,000-mm. 
in length, the maximum weight of ingot 60 tons, and the 
maximum thickness of the plate is 900 mm. Roller tables 
Nfting appliances, two sets of regenerative furnaces, with 
movable bottoms, and other appurtenances, are 
called for. 


also 


> 


A NEW FACTORY FOR MAKING LARGE GUNS ts 
likely to be built at Newport News, in the vicinity of the 
shipyard at that place. Negotiations are in progress be- 
tween Mr. C. P. Huntington and Vickers’ Sons & Maxim, 
the English shipbuilding and gun-making firm, for the 
taking by the firm of a large part of Mr. Huntington's tn- 
terest in the Newport News company, and for the addi- 
tion of gun-making to its business. The work on the 
great dry-dock at the shipyard {s advancing rapidly. 
About 10,000 piles have been driven, and a large part of 
the excavation has been made. 


THE NEW U. S. COALING STATION at Pago Pago, 
Island of Lutuilla, Samoa, the contract for which was let 
some time ago to Healy, Tibbitts & Co., of San Francisco, 
Cal., is being rapidly rushed. The contract for the steel 
work, amounting to 2,899,000 Ibs.. has been awarded to 
the Carnegie Steel Co., and the m'lls are now at work cet- 
ting out the material. Contracts are yet to be let for 250,- 
000 Ibs. of iron castings, 200 tons of cement and 200,000 
ft., B. M., of timber. The coal shed will be 150 x 109 ft., 
with a framework of steel covered with corrugated gal- 
vanized iron. The contractors will take about 40 skilled 
workmen from America, but will depend upon native 
laborers for the other help. 

THE TROPENAS STEEL PROCESS ts about to be 
adopted by the Union Iron Works of San Francisco. A 
large fountry is being built, in which will be placed two 
2-ton Tropenas converters. Mr. Irving M. Scott, vice- 
president and general manager of the company, recent!y 
made a thorough investigation of the process in operation 
in Europe. Messrs. Powell & Colné, 11 Broadway, New 
York city, are the agents for the process in the United 
States. 


Gum 


A WOODEN SUBMARINE CABLE CONDUIT to carry 
electric light cables across Fort Point channel, Boston, 
Mass., was described in ‘“‘The Electrical Engineer’ for 
Nov. 24. This was constructed by the Boston Electric 
Light Co. of 6 x 14-in. pine timber grooved on a planer so 
that when bolted together there were formed 24 circular 
ducts. The ends are made of oak and are curved up on 
a 20-ft. radius. The curves were built up of 4-ft. lengths 


while 20-ft, lengths were used in the straight section. In - 


placing, a trench was dredged across the channel bottom, 
the conduit was built in two sections and launche4; af- 
terwards being joined and weighted until it sank into the 
trench, and duplicate cables were then drawn in and ter- 
minated in separate manholes. 


& 
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c. h., of and for the sub-contractors, John Monks 
Sma will be one central shaft, 10 ft. in diam- 
a which will be the suction shaft, and twelve 
ler ones, each 3 ft. in diameter, as shown in 
< ne of the views. The latter are the standard 
<}af'- for Moran air locks. 
a -hafts are lined with steel, the plates of 
+ rge shaft being %-in., and of the smali 
about %4-in. thick. The caisson is to be 
cori (9 a depth of about 87 ft. below the surface 
", .-. ground. The working cells will be refilled 
a the best sand found in making the excava- 
t nd the air lock shafts will be filled with con- 
crete The central shaft will then be carried on 
: to rock, about 18 ft., and continued in the 
wock to the level of the intake tunnel, the height 
from the bottom of the shoe to the center line of 
the tunnel being about 46 ft. The central shaft 
and the pump house walls will also be extended 
upwards from the top of the caisson, as shown in 
Fic. 4. A special feature of the outer masonry 
wall will be a %4-in. steel cylinder built into it 
ro make it water-tight. Mr. Alfred Petry, M. Am. 
Soc. C. E., is resident engineer on the work now in 
progress at California. 

The intake tunnel is designed for a self-cleans- 
int velocity of 3 ft. per sec. It is to be lined with 
two rings of brick, backed with concrete. 

The subsiding reservoirs will be operated on the 
fil and draw plan. Each basin will be alternately 
pumped into and drawn from for from 72 to 48 
hours at a time, giving an average subsidence 0 
72 hours for a daily output of 57,500,000 gallons: 
60 hours for 69,000,000 gallons; and 48 hours for 
96.250,000 gallons. Grounds have been provided 
for the construction, when needed, of a third set- 
tling basin, at the same elevation as the others. 
with a capacity of about 120,000,000 gallons. 

The reservoirs will be formed by damming ra- 
vines, thus giving them the irregu’ar shapes 
shown on the plan, Fig. 2. This irregu- 
larity makes the continuous _ settling plan 
impracticable, owing to uncertainties regarding 
the circulation of the water. The embankments 
will be built by what Mr. Bouscaren terms the 
dry process, that is, in 4-in. layers rolled dry with 
heavy steam rollers. In wet weather work on 
the embankments will stop. Four years is allowed 
for building these reservoirs. A similar plan of 
construction was employed by Mr. Bouscaren on 
the subsiding reservoirs for Covington, Ky., which 
are right across the river from the new works. for 
Cincinnati. The Covington intake is close by th> 
location chosen for Cincinnati, so the water for the 
two cities, as drawn from the river, will be identi- 
cal in character. This fact has interest because 
some thirty days of sedimentation in the Coving- 
ton reservoirs effects a large removal of bacteria 
and sediment, but even this long period of qui- 
escence does not produce an ideal water. Thirty 
days sedimentation for Cincinnati, with the pro- 
posed ultimate capacity of 90,000,000 gallons, 
would mean duplicate settling basins of 2,700,- 
(60,000 gallons each. 

The clear water basin will be 20 ft. deep, 400 ft. 
sq., and have a capacity of 20,000,000 gallons. As 
it will contain only about an eight hours’ supply 
it is not thought necessary to cover it. 

The final location and character of the conduit to 
the city pumping station had not been decided 
up to Nov. 20. Its length will be about 23,000 ft.. 

A toll road passed through the land bought for 
the new purification works. To divert the traffic. 
and to save paying tolls, the trustees have bought 
about a mile of this turnpike, and are construct- 
ing a piece of new road. They have also made a 
contract with a railway for changingitstrack from 
narrow to standard gage. <A spur about 5,000 ft 
long will be built by the city from the railway to 
the pumping station. This will be available for the 
use of the contractors. It will include a viaduct 
630 ft. long, on an 844° curve, composed of plate 
girders of alternate 30 and 60-ft. spans. 

The five trustees of the new works are: Aug. 
Herrmann, President; Maurice J. Freiberg, Chas. 
M. Holloway, Leopold Markbreit and Wm. B. 
Melish. 

The Cincinnati Experiments on Water Purifica- 
tion. 


In November, 1897, the chief and advisory engi- 
heers submitted a recommendation that water 


purification experiments be instituted, they being 
confronted with the fact that there is not suff cient reliable 
information or experience at hand regird ng the best a°d 
most economical methods t) be adopted for filiering th 
Ohio River water. 

The engineers did not doubt the success of slow 
sand filtration abroad, but they said that the 
water there differed materially from that of the 
Ohio for at least six months of the year. They 
also desired information to enable them to decide 
between slow sand and mechanical filtration, and 
more light on sedimentation. They considered that 
it would be wise to spend in experimental work 
3% of the estimated cost of a purification plant 
and advised 


the construction of settling tanks and filters of sufficient 
capacity to purify Ohio River weter at the rate of 250,00) 
gallons per 24 hours for a period of eight months. 

Mr. Bouscaren estimated that the desired exper- 
imental work could be carried out at a cost of 
$23,000 for construction, and $9,000 for operation 
for eight months. Mr. Geo. W. Fuller, who had 
just finished his experimental work on water puri- 
fication at Louisville, was engaged as chief chem- 
ist and bacteriologist to take direct charge 
of the Cincinnati tests. On March 28, 1898. 
the experimental plant at Cincinnati was 
put in operation, and it, as a whole, has 
not shut down since, running days, nights and 
Sundays. It is expected that the experiments will 
be continued until at least Jan. 1. The following 
information regarding the scope of the experi- 
ments, and the factors involved, were obtained 
from Mr. Fuller. 

The drainage area of the Ohio River above the 
new intake is about 71,000 sq. miles. The tur- 
bidity of the water ranges from 5 to 2,500 parts 
per 1,000,000 of total matter in suspension, by 
weight. The minimum amount of suspended mat- 
ter is practically all clay, while of the maximum 
a large percentage is silt and coarse clay, sus- 
pended matters in the water being divided con 
ventionally into sand, silt and clay, according 
to their hydraulic subsiding value. Between 
the limits named there are all sorts of 
variations and combinations in the amount 
and character of the suspended matter. This 


- Will be better appreciated on noting that the 


drainage area of the Ohio includes many varia- 
tions in surface geology, and that the rainfall and 
runoff causing increases in turbidity may cover 
the whole drainage area, or any of its several sec- 
tions having different geological formations. The 
maximum turbidity may occur several times in a 
year. As compared with the Merrimac River at 
Lawrence, water from which has been used for the 
Massachusetts experiments on slow sand filtration, 
the turbidity of the Ohio River is enormous, for, 
while at rare intervals, say, perhaps, four or five 
times in a century, the Merrimac River in freshet 
may carry 1,100 parts of suspended matter (silt), 
there is generally so little that chemists do not 
take the trouble to determine it. The bacteria in 
the Ohio River water range from 1,000 to 100,000 
per cu. cm., with an average of about 10,000. The 
suspended organic matter ranges proportionately 
with the total suspended matter, but of the fairly 
constant dissolved organic matter it is hard to dis- 
tinguish between that of sewage origin and that 
washed from the surface of the earth. 

The experiment station at Cincinnati is located 
immediately below the retaining wall of the Eden 
Park Reservoir, so water may be taken from the 
force main leading from the main pumping sta- 
tion and pass through the purification plant by 
gravity. This secures water as nearly as possible 
like that of the river, at the intake of the present 
pumping station. The unit basis of the plant being 
a daily capacity of 100,000 gallons, four settling 
tanks, each of that available capacity, were 
provided and are used in rotation. These 
are of steel, 25 ft. in diameter, and 34 ft. high. 
They are designed for quiescent subsidence, being 
filled from the bottom and emptied through valves 
placed at different levels, the upper valves in 
succession being opened first. The average total 
subsidence is designed to be three days, figured 
from the time the tank is full until it is half 
empty. It takes about four hours to fill each set- 
tling tank. 

The water passes by gravity from the settling 
tanks to an equalizing tank, in which it is held 
automatically at an approximately constant level. 


From this box the water flows through valves 
kept wide open, for constant flow, to the tep of 
the filter beds, which are all at the same level. 

There are 15 wooden tanks used for filter beds, 
in three sets, of five each. The diameter of each 
tank is 11.78 ft., or 1-400 acre. In each set of five 
tanks one is 10 ft. deep, three 8 ft. and one 6 ft., 
the shallower tanks being blocked up to bring the 
tops all to the same level. Each of the 15 tanks 
has gravel layers at the bottom for supporting the 
filtering sand, similar to those at the Lawrence 
Experiment Station, The 10-ft. tanks contain 5 ft. 
of filterng sand; the 8-ft., 3 ft.; the 6-ft., 1 ft. 
The available water space above the sand in each 
tank is 4 ft., before the depth of the sand is de- 
creased by scraping. To prevent the water from 
rushing down the sides of the tanks in channels 
there is a series of horizontal grooves about 14 
in. wide and %-in. deep, 6 ins. c. toc. They seem 
to be successful. Each set of five filter tanks is 
filled with coarse, medium and fine sand, with ef- 
fective sizes of 0.34, 0.27 and 0.20 mm., respect- 
ively. The sand was taken from the bed of the 
river, in the vicinity of the site for the new works. 
The inlets to the filter tanks enter at the sides, 
about 2 ins. above the original sand surface. The 
filtered water is drawn from the bottom of the 
tanks, near the sides. The outlet pipes extend to 
a meter room beneath the filter platform, there 
being a meter for each filter. On each outlet pipe 
there are two valves, one close to the tank, which 
is kept wide open, and one in the meter room, 
which is used to regulate the rate of filtration. 

All the filters operate on the continuous plan. 
The rates of operation, for each set of five, are, 
three at 2,600,000 gallons acres per day, these 
having, respectively, 5, 3 and 1 ft. of filtering 
sand; one at 4,000,000, and one at.1,500,000 gal- 
lons, each having 3 ft. of sand. 

The laboratory is a tempurary one-story build- 
ing, of wood, about 30 x 65 ft. It contains a full 
chemical and bacteriological equipment. Besides 
Mr. Fuller, who is Chief Chemist and Bacteriolo- 
gist, there are six trained assistants, three of 
whom, ranking as first assistants in their respec- 
tive departments, were with Mr. Fuller on the 
Louisville work, as follows: Chas. L. Parmelee, 
Engineer; Jos. W. Ellms, Chemist; Geo. A. John- 
son, Bacteriologist. 

As to the results of the experiments it is not 
fitting to speak, in view of their present uncom- 
pleted state, further than to say that on the whole 
satisfactory progress is being made, and that the 
bacteria are more easily removed than the 
turbidity. This last is not surprising, in view of 
the fact that at times the particles of clay in 
suspension are much smaller than the bacteria. 
When the Cincinnati report is published we shall 
have for the first time, so far as we know, detailed 
information regarding the possibilities of com- 
bined sedimentation and slow sand filtration for 
the removal of bacteria and turbidity from a water 
liable to be frequently high in both. 


A COOLING TOWER AND CONDENSER INSTALLATION.* 
By J. H. Vail.+ 


The conditions existing prior to the installation of the 
plant referred to in the following paper were as follows: 
The electric light station was equipped with 27 boilers, 48 
ins. in diameter, 20 ft. long, with 22 5-in. tubes. The 
engine capacity and ‘he load on the station already taxed 
al] the boilers to the limit of their steaming capacity. 

Plans had been prepared and estimates made for en- 
larging the building and increasing the boiler capacity. 

After am investigation of the existing conditions, the 
writer recommended that by the putting in of a cooling 
tower and a condensing system, the engine capacity of the 
station could be increased, leaving the boiler capacity 
the same, thus saving the cost of adding more boilers 
and enlafging the building, and at the same time obtain 
better economy, as well as a greater capacity for pro- 
duction. 

To determine the steaming capacity of the boilers, two 
tests were made with one pair of bo‘lers, which showed 
that under regular working conditions, with Shenandoah 
pea coal, each 48-in. by 20-ft. boiler would evaporate 
into steam 4,281 Ibs. of water per hour, giving a capa- 
city of 115,587 Ibs. steam per hour with every boiler in 
operation. Coincident with the boiler test, one 18% x 30- 
in. Buckeye engine was using the steam from the boilers 

*Condensed from a paper presented at the New York 
meeting of the American Society of Mechanical Engineer 

+Chief Engireer Pennsylvania Heat, Light & Power Co . 
Philadelphia, Pa. 
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PROGRESS ON THE NEW WATER-WORKS FOR 
CINCINNATI, 0. 
(With two-page plate.) 

The most comprehensive scheme of water-works 
improvement now being carried out by a single 
city in this country is the one at Cincinnati, O 
Here work is well under way on a new supply, 
which will include a river intake pier and tunnel, 
a primary pumping station, large settling reser. 
voirs, filter plant, clear water basin, long 
gravity main, second pumping station and a 
force main to the present distributing reservoir, 
for all of which $6,500,000 of bonds have been au- 
thorized by the legislature. 

The need of a new water supply at Cincinnati 
has long beén recognized. The present intake is 
located on the river front in the heart of the city, 
below a large number of sewers. The water of 
the Ohio River at its best is so laden with sedi- 
ment that few Eastern men or women would tol- 
erate it for a moment, while at its worst it is 
shunned even by Cincinnatians. The people of 
Cincinnati, and the West in general, feel very 
kindly towards the Ohio and Mississippi water, 
especially when the mud has been removed from 
it, and speak scornfully of the ‘‘vegetable tea” 
served up by water-works officials in the East. 
There is some reason for this, for these Western 
waters, minus their loads of mud, are very pal- 
atable. Besides the sewage and mud in the pres- 
ent supply, the old Front St. pumping station at 
Cincinnati has a far from modern equipment, be- 
ing sometimes referred to as a museum of pump- 
ing machinery. 


Mechanical filtration was mentioned as worthy of 
consideration. 

A few days after receiving the report just named 
the trustees appointed Mr. Gustave Bouscaren, M. 
Am. Soc. C. E., of Cincinnati, as its chief engi- 
neer, and later it selected Mr. Geo. H. Benzenberg, 
M. Am. Soc. C. E., of Milwaukee, and Mr. Char‘es 
Hermany, M. Am. Soc. C. E., of Louisville, as 
Consulting and Advisory Engineers. 

A member of the editorial staff of this journal 
visited Cincinnati early in October, 1898, saw the 
work then in progress, and through the courtesy 
of Mr. Bouscaren, secured the information and 
material for illustrations from which the remain- 
der of this article has been prepared. It was found 
that contracts had already been let, as follows: 
For the intake pier, tunnel and pump pit, to F. H. 
Kirchner & Co., Cincinnati, who had sublet the 
pneumatic work to John Monks & Son, of New 
York city; for grading levee, filter grounds, rail- 
way spur and Miami River protection work, to the 
David Folz Asphalt Paving Co., of Cincinnati; for 
three 30,000,000-gallon vertical triple expansion 
pumping engines, boilers and an electric traveling 
crane at the primary pumping station, to the 
Lane & Bodley Co., of Cincinnati. Work was al- 
ready well under way in October on the caisson 
to be used in sinking the pump pit and on the 
grading contract. Detailed plans for the pumps 
had not yet been submitted by the contractors 
Experiments, described further on, were in prog- 
ress to determine the design of the purification 
works, more especially of the filter plant. The 
present article will be confined almost wholly to 
the caisson and the purification experiments. 


water reservoir and the city pumping sta 
where it will be repumped to the Eden Park 
tributing reservoir. The works are being 
signed for an average daily consumption of 
000,000 gallons, at the outset, with provision; 
a future increase to 80,000,000 or 90,000,000 
lons, Some of the principal elevations of the y 
will be as follows: Low water at the Califo; 
or primary, pumping station, 3.5 ft.;  subsi- 
basins, range, 141 to 110 ft.; clear water } 
range, about 96 to 76 ft.; bottom of well at | 
dleton, or second pumping station, about 24 
Eden Park Reservoir, high water, 240.78 ft. 
capacity of the Eden Park Reservoir is 100.00 
gallons. 


A cross-section through the California pum 
station and pit, showing the caisson at the 
tom, is shown by Fig. 4, and the details of 
caisson shoe by Fig. 5. The five views, Figs. | 
10, show the caisson in its early stages of 
struction, but before it was completed read, 
begin sinking it. The caisson, except for 
working cells and air locks, is a solid oak st}: 
ture, 127 ft. in diameter and 20 ft. high, resting 
a steel shoe. It contains about 2,250,000 ft. o; 
timber, 12 x 12, 12 x 16, and 12 x 18, every stick o: 
which is planed, and much of which is sawei : 
special shapes, there being some 15 miles of b: 
saw work on 12-in. oak. Drift bolts, mostly 30 i: 
long, Ito 2 ft. apart, are used vertically and ho: 
izontally to such an extent that their combin:| 
length would be about 40 miles. 

The girders shown in the section, Fig. 4, and 
the views, Figs. 6 and 7, divide the lower portion: 
of the caisson into 21 working cells, each 2) f: 


Fig. 9.—Curved Timbers of Triangular Section in Place. 


Fig. 10.—Part of Outer Staves and Lining of Central Shaft in Place. ‘ 


VIEWS OF CAISSON UNDER CONSTRUCTION; THE NEW WATER-WORKS FOR CINCINNATI, OHIO. 


In our issue of April 2, 1896, we reviewed brief- 
ly a report on a new water supply for Cincinnati, 
made by Messrs. John W. Hill, Samuel Whinery 
and Geo. H. Benzenberg, Mems. Am. Soc. C. E., 
a commission appointed by the Board of Adminis- 
tration of Cincinnati. In its broad general out- 
lines the plan recommended by the commission 
was similar to that now being carried out, but in 
its particulars there was much difference. After 
the appointment of a body officially styled ‘Board 
of Trustees, ‘Commissioners of Water-Works’,” 
to build new works, the original plans were re- 
ferred to a new commission for its opinion. The 
members of this commission were Messrs. Charles 
Hermany, M. L. Holman, Clemens Herschel, Henry 
Flad and Samuel M. Felton, Mems. Am. Soc. C. E., 
anda note giving the main recommendations of its 
report was published jn our issue of May 6, 1897. 
One of the most significant of the recommenda- 
tions was that before making designs for a slow 
sand filtration plant “further investigations be 
made as to the most advisuble method of render- 
ing the water of the Ohio River beyond criticism 
as to appearance or suspicion as to potability.” 


Description of the Caisson and General Notes on 
the New Works. 


The map, Fig. 1, shows the location of the new 
intake works in relation to the city and its Ken- 
tucky suburbs, while Fig. 2 shows the general 
plan of the intake, pumping station and purifica- 
tion works. Alternative areas for the filter piant 
are shown, one for slow sand, the other for me. 
chanical filtration. The river channel here is near 
the Kentucky shore, necessitating an intake pier in 
the river and a tunnel with a clear diameter of 7 
ft., and a length of about 1,400 ft., as is shown in 
the plan and profile, Fig. 3. The difference be- 
tween high and low water in the Ohio River is 
about 70 ft., which accounts for some of the 
features of the design of the pumping station, and 
for the rather unusual appearance of the Coving- 
ton pumping station, which may be seen on the 
opposite shore in some of the views. The water 
will be pumped to two subsiding reservoirs having 
a combined available capacity of about 345,000,- 
000 gallons, from which it will flow by grav- 
ity. to the filter plant, and thence to the clear 


square and WS ft. high, above the level of the cut- 
ting edge of the shoe. The cross walls are 3!» ft. 
thick, including the 3 x 12-in. planking. The in- 
side walls are calked both before and after apply- 
ing the planking, and the outside walls and the 
top are calked once. The joints of each horiz.nta' 
course of timber are grouted with Portland cemen' 
and lime, 4 to 1 by weight, after being cleaned 
with an air blast. 

As shown by the views, Figs. 6, 7 and 8, the 
cross walls, or girders, were first constructed, the 
first course of roof timbers put on, and then 
the inclined staves set. After this, the lower, 
outer part of the caisson was brought to a cylin- 
drical form by adding horizontal timbers, sawed 
to the proper curves. The inner timbers had their 
inside faces sawed to fit a conical surface and 
their outer faces sawed to the radii of the proper 
circles. These timbers were 12 ins. high, 1% ins. 
wide at the bottom, and 13% ins. at the top. Com- 
pressed air was used to bore the holes for the drift 
bolts and to drive the vertical drift bolts. The 
pneumatic work and the building of the caisson 
is in charge of Mr. Daniel E. Morgn, M. Am. Soc. 
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ular case it would not have been safer to 
-se the ordinary practice and cross the weak 
-ure at high speed. A query of this charac- 
.s recently been brought to our attention by 
|-known engineer who gives it his own an- 
and states the reasons upon which that an- 
is based in the following interesting com- 
ation. We shall be glad to give space to the 
! ion of similar incidents of trains jumping 
a ned bridges by any of our readers who may 
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while only the four temporary 2%-in. diameter construction 
rods were in, instead of the six new 2-in. rods, which he 
was just preparing to put in. One of these 2%-in. rods 
broke. The span broke in two at the north end of the 
first south panel. The locomotive went over safely, stopped, 
just off the rails, on the north end of the south span, and 
was not injured. Both these accidents occurred between 
1881 and 1885, and Engineering News, I am sure, gave an 
account of them. 

The Ten-Mile bridge accident, on the Louisville, Cincin- 
nati & Lexington R, R. (Cincinnati Branch), occurred s0 


«sy 


safe, who answered, “Yes."’ I told him I did not think 
so as one bent was gone, and pointed to the space. The 
“hog,”’ waiting for us to get through looking at the trestle, 
was standing 
pilot over the lost bent space. 
back up slowly,and he moved his engine onto solid ground. 
Politics (2) retained the bridge superintendent and road 
master, but I could and did fire the section foreman who 
lived near by and saw the trestle twice a day. 
fire the other two but could not. Every train on this di- 
vision of the road passed over this 30-ft. opening sup- 


with its tender on the embankment and the 
I motioned the engineer to 


I wanted to 
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FIG. 2.—NO. 10 SPRING-RAIL FROG WITH 100- LB. RAILS; D. & I. R. R. R. 


have observed the circumstances. Our corre- 
spondent writes as follows: 


I believe it possible, if not probable, for a passenger en- 
gine running 50 or more miles per hour, actually to leap a 
clear opening of say not over one-third its stiff-frame 

ngth. I wou:d not care to be on the engine, but still I 
believe such an occurrence is possible. The “‘leaps’’ on 
which I base my opinion were not over clear openings, but 
over structures that had none or little supports other than 
the track rails, strength of bolster bolts and stiffness of 
bolsters (or corbels), stringers and undermined masonry. 
Though the following trains in each case were wrecked, yet, 
had their engines been running light at the time, the en- 
gines would not have even left the rails but have passed on 
in safety. These are all authentic occurrences as the news- 
papers of the dates, the trials in the courts, and the records 
of the several roads will verify, and I was the Chief Engi- 
neer of the roads at the time, 

The Blue River accident was at Salem, Ind, and my 
memory is that the bridge consisted of four spans of 18 ft. 


long ago (between 1875 and 1881) that I have forgotten 
whether it was two 100-ft. spans of Fink trusses or only 
one. I think it was two. However, the center pier or one 
of the abutments was undermined and fell while a train 
was on the bridge. The engine in this case also went over 
safely and stopped on the embankment near the bridge. 

A few miles north of Crawfordsville, Ind, a light engine 
I was on, was flagged by the carpenter foreman just as we 
rounded a curve. The engineer reversed and when we 


- stopped the center of the engine was exactly over a 10-ft. 


opening. The engine was going north and the north end 
of the stringers were entirely unsupported by anything, the 
embankment bent having falien out. 


At the Wea trestle, a few miles south of Lafayette, Ind. 
(spans c. to c. of bents 15 ft., stringers 15 ft. long, two 
under each rail, I think, 10x16 ins., with bolsters of the 
same size and about 8 ft. long, bolted with 1-in. bolts 
through the bo/sters and stringers at each end of the bol- 
sters, the stringers being 15 ft. long and cut off over each 
bent), a freshet at night washed entirely away the second 
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FIG. 3.—ANGLE IRON GUARD RAIL FOR 


(total length, 72 ft.), made up of two new oak stringers, 
12 x 16 ins., under each rail, long bolsters of the same size 
crossing each pier, having 1-in. bolts. All the piers, three 
in number, were entirely washed out and gone. The engine 
crossed and stopped (off the rails) safely, and I think, un- 
injured, on the top of the embankment at the south end of 
the span, 

The White River bridge at Broad Ripple, near Indian- 
apolis, had two spans of Howe truss, about 100 ft. long 
each. We were putting in new stronger end rods in the 
south end of the north span and moving the old rods - 
towards the center, throwing away the old center rods, 
The foreman (a smart Alec), against orders, permitted an 
accommodation train, going south, to run onto this span 


FROGS WITH 100-LB. RAILS; D. & I. R. R. R. 


bent at the north end. The Superintendent of Bridges 
was sent by me to see what damage the freshet had done, 
if any, as the last engineer over the trestle reported some- 
thing wrong. The superintendent and all his men with him, 
after repairing the rocks misplaced at the embankment end, 
reported the trestle safe—did not miss the missing bent. 
The engine drivers for a week reported “track not good at 
Wea trestle,’’ but said it was only a “‘little rough.” The 
section foreman, who crossed every day and who had re- 
paired the surface at the north end, also reported every- 
thing safe. A week after the freshet I weut to Lafayette, 
took a “‘hog,”’ and with the roadmaster, went to the trestle, 
went below, to one side where I could see the whole trestle, 
_took a look; asked the roadmaster if he thought the trestle 


ported by the rails, and eight 1l-in. bolster bolts only, for 
a week, and the only report from the engine-men was 
that ‘‘track was rough on Wea trestle.” 

The White River br.dge, consisting of three spans of 
Howe trusses, over 100 ft, each (1 think 110 or 120 ft.) be- 
tween Mitchell and Bedford, Ind., had been inspecied(?) 
once a year for 2U years regularly, and probably once a 
month irregular.y, during these years, and always reporied 
sound and safe. I inspected it myself and after removing 
the weatherboards—snow protection—on the inside of the 
east truss at the north end of the north span, I found un- 
der the end of the end braces and posts that the bottom 
chord was entirely eaten away by ants. This truss of this 
span, for no one knows how many of the 20 years, had gus- 
tained itself and the live loads by ‘‘force of habit’ for 
there appeared nothing else to do it, 

All these bridges (and trestles) were located where trains 
ran fast. In four of the cases engines went over safely, 
and in the others trains did so. 

The question then which comes directly to my mind is, 
is it not a fact that gravity can to a very considerable ex- 
tent be overcome by the momentum of swiftly moving 
trains, and in short spans, say 3O ft. and under, is there 
not an excess of factor of safety generally used by en- 
gineers in designing such spans? I fully approve of 
using the excess, but I think that a similar excess should 
be used as well, in long spans, though this adds to cost, 
on the theory that it is money well spent when spent 
on the side of safety. But this does not change the ques- 
tion in my mind as to how much impact, weight, gravity, 
or whatever it may be called, does a rapidly moving roll- 
ing object put upon.a siructure or track. This subject has 
ail come about by my being called upon as a witness in a 
case of a trestie falling where everything went into the 
*“hole’’ but the engine, which went over safely. Under oath 
I was asked; ‘‘Which would you consider safest, to pass 
over a structure (like the one in question whose spang 
were only 1244 ft., the stringers 25 ft. long, packed to break 
joint over bents, and composed of two piers of 9 x 16-in. 
yellow pine) where one of the bents is badly decayed, at a 
fast rate of speed, or at a slow rate of speed?” I answered 
I would rather risk my life on the fast train. The rea- 
son? I have already stated it. In conclusion, I would very 
much like to hear of the experience of others on this 
subject. We learn by experience of others, but some are 
afraid to tell their experience. I am not, for if I am 
wrong on any of my theories I want to be corrected as 
soon as possible before I make a mistake that will ruin 
the company or kill its patrons. Experiences, as well as 
appearances, sometimes are deceiving. 
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under test. The result from the engine test and average 
of all cards showed a steam consumption of 46.8 Ibs. 
steam per I. HP. per hour. [This -high figure is no 
doubt largely due to extremely variable loads.—Ed.] 

The writer recommended that the Buckeye engine should 
be converted from the 18% x 30-In. hugh pressure engine 
into a 14% and 25x30 tandem compound condensing 
engine. Also that an additional 750-HP. tandem compound 
condensing engine should be erected in the station, to- 
gether with a cooling tower and the necessary condenser 
equipment, and that the only change in boilers should be 
to raise the working pressure. No Increase of boiler 
capacity has been made. 

After investigation, the Barnard type of cooling tower 
was selected as desirable to best meet the conditions ex- 
isting at this plant, which were, minimum floor space, 
and minimum weight, and a considerable elevation above 
floor level of engine room. 

Details of Cooling Tower. 

The cooling tower is of the twin type, having two 
chambers, with a pair of fans supplying a strong draft 
of air to each chamber. The interior dimensions are 
12 ft. 3 ins. by 18 ft. by 29 ft. 6 ins. high. The shell 
of the tower Is of steel, 3-16 and %-in. plates, reinforced 
with angle and channe] irons. 

The hot water from the condenser discharge is delivered 
through a 10-in. wrought-iron pipe, extending the whole 
length of each chamber, slotted on top, and perforated at 
the bottom, giving equal distribution to a series of 96 
distributing pipes, extending across the tower, each pipe 
being slotted and perforated, thus Insuring a very uni- 
form distribution of water. 

Means are provided for cleaning these pipes, which fs 
found necessary in cold weather, when the cylinder oil 
from the exhaust steam ts liable to clog the pipes and In- 
terfere with uniform and free distribution of the water. 

The hot water falls from the distributing pipes over 42 
galvanized wire mats, made of No. 19 steel wire, woven 
to No. 5 mesh. Each mat is 12 ft. by 15 ft. 6 ins., 
affording a total of 8,064 sq. ft. of cooling surface. Each 
mat is suspended by galvanized iron hooks, and is easily 
removed for cleaning or repairs. In actual service it is 
found that the water is uniformly distributed. 

The circulation of air is furnished by two pairs of 8-ft. 
diameter fans, each pair of fans being mounted right and 
left on a 2 15-16-in. shaft, and the four fans being capa- 
ble of delivering 260,000 cu. ft. of air per minute when 
driven at a speed of 150 revolutions per minute. The air 
entering the tower chambers at the lower section is de- 
flected vertically from each fan, thus avoiding cross cur- 
rents, and affording a uniform blast through and between 
the mats. 

The rated capacity of each section of this cooling tower 
is to cool the circulating water needed to condense 12,500 
Ibs. of exhaust steam, from an initial temperature of 132° 
F. to 80° F. when the atmospheric temperature does not 
exceed 75° F., nor the humidity 85%. 

The circulating water is handled by a Blake vertical 
twin alr pump and jet condenser. 

In an equipment of this kind it is important to have 
facilities for driving the fans at variable speeds; this 
requisite flexibility has been obtained by using a small 
vertical engine without a governor direct connected to 
the shaft ef each pair of fans. 

The accompanying table, extracted from the log records 
for many months, shows details as to temperatures, speed 
of fans, reduction of temperature of condenser discharge, 
ete. 

As previously noted, the 18% by 30 Buckeye engine was 
changed to a 14% and 25 by 30 tandem compound con- 
densing engine by bolting new tandem cylinders on the 
existing frame and making necessary alterations in valve 
rods, etc. 

Specimen cards, taken from this engine as in daily 
service, give the following data: 

Revolutions, 137; steam pressure, 113 Ibs.; mean ef- 
fective pressure, 50.16 lbs.; vacuum per gage, 26 ins.; 
I. HP. developed in high pressure cylinder, 163.42; I. HP. 
in low pressure cylinder, 168.48—total, 331.9 HP., and of 
this 90.52 HP. is below atmospheric line. The work is 
divided almost equally between the high-pressure and 
low-pressure cylinders; all cards show similar results. 

In addition to the tandem Buckeye engine a tandem 
compound condensing engine, 20 and 36 by 42 ins., 120 
revolutions per minute, Corliss type, built by Pennsyl- 
vania Iron Works, was fmstalled to drive a direct-con- 
nected Stanley 500-K-W. two-phase A. C. generator. This 
engine works 15 to 17 hours per day. 

The usual work required from the cooling — and 
condenser varies from 7 wd 17 hours per day. A notable 
record was made on Aug. 2, 1898, when the run was from 


7 a. m. till 12 midnight, and from the daily records, the 
following data are extracted: 


Maxi- Mini- 

mum. mum. 
Temperature, atmosphere 193° 83° 
Temperature, condenser discharge to tower. .128° 106° 
Temperature, condenser suction ............. 98° 91° 
Degrees of heat extracted, through tower.... 32° 21° 
Speed of fans, revolutions per minute........ 160 140 
Strokes of condenser pump ................. ba) 38 
Pounds boiler pressure ........ccccccccseces 121 100 


A continuous heavy load was carried during the en- 
tire 17 hours’ run. This was not a test record, but simp !y 
daily service. 

Indicator diagrams, Nov. 5, 1898, from the 20 and 
36 x 42 tandem compound condensing Corliss engine, gave 
the following: 


Engine revolutions ............... 120 per min. 
Vacuum at condenser............. 25 ins. 
Work done in high-pressure cylinder......... - 311.8 HP. 
And in low-pressure cylinder .......... sbieuee . 31.5 HP. 
643.3 HP. 
Work done in low-pressure cylinder below at- 


Simultaneously with the engine, the pump and fan en- 
gines were indicated. The cards showed: 


Work done by the fan engines ............... 13.5 HP. 


which if deducted from the work done below atmospheric 
line in low-pressure cylinder 185.1 HP. leaves a net gain 
of 157.85 HP. from the use of the condenser and cooling 
tower. 

It wili be noticed from the previous data that the feed 
water shows a temperature above 200° F. There are two 
feed-water heaters in connection with the condensing 
plant. First, an intermediate tubular heater in the line 
of exhaust between low-pressure cylinders and condenser. 
Second, an auxiliary feed-water heater was also attached, 
receiving the exhaust from the condenser and boiler feed 
pumps, and any other auxiliaries. 

The feed water is first heated in a tank that receives 
the exhaust from the general line of high-pressure 
engines. The feed water then passes through the in- 
termediate heater, and thence through the auxiliary 
heater, and reaches the boiler at a temperature of upwards 
200° F. 

The condensing plant has increased the station capacity 
about 1,000 HP. with the aid of a condensing system, 
using the same water in continuous circulation, while the 
boiler plant, previously stated to be fully loaded, supplies 
steam for this additional work with boilers to spare. 


SWITCHES AND FROGS FOR TRACK OF 100-LB. RAILS; 
DULUTH AND IRON RANGE R. R. 

The use of 100-lb. rails is not yet so extensive 
but that switches and frogs built up of such rails 
have a sufficiently striking appearance to attract 
attention from and be of interest to the users and 
makers of track equipment, and it is interesting 


100-lb. rails (of the section recommended by tho 
rail committee of the American Society of . vil 
Engineers), and has adopted standard plan: ;,. 
the switches and frogs, as shown in the ar . 
panying drawings. 

The switch, Fig. 1, has switch rails 20 ft. ; ne 
the throw at the toe being 5 ins., and the th 
over gage lines at heel, 644 ins. These raj ‘i 
connected by five tie rods % x 214 ins., the er om 
which are fitted into sockets in large heads } “a 
to the rails. The front rod is 9 ins. from th. :., 
and the rods are spaced 38 ins. c. toc. Nea» +), 
ends, the switch rails are stiffened by rein =e 
bars 5, x 8 x 81 ins., each bar being secured : the 
cutside of the web of the rail by %-in. rivets. 5 h 


ties are spaced 19% ins. c. to c., except that :: 
at the heel and toe are 17 ins. and 18% ins. a; 
respectively. On every tie are tie plates or ; ds 
plates for the switch rails, and rail braces 
side the stock rails. The plates vary in size from 
6 x 19% ins. to 5 x 9 ins., the former being *% jp. 
thick, with slide seats raised 7-16-in., whil- the 
smaller plates range from %-in. to 3-16-in 
thickness. 


The frogs are of the spring rail type, as shown 
in Fig. 2, which represents a No. 10 frog. The 
frog is riveted to a %-in. plate, 7 ft. long, and 19 
ins. and 27 ins. wide at the ends, on which are the 
springs, guides and anti-creeping attachment ‘Th. 
main rail is carried to the point, its end being bev- 
eled, and 5 ins. from the theoretical point, hay- 
ing a thickness of 7-16-in. The heel block. or 
raising block, is either a steel casting or an in- 
verted piece of the rail planed to shape. Wooden 
footguards are fitted to the throat, and at the ends 
of the spring and wing rails. The frog is 1° ft. 
11 ins. long over all, and has a spread of 77% ins 
at the mouth and 5% ins. at the heel, while the 
width of throat and flangeway is 2 ins. The « 
nections to the lead rails are made with six-bolt 
splice bars. The movable rail is held by doubk 
coiled springs, placed at the throat, 12 ins. from 
the point. The frog rests on ten ties, 19 ins. c. to 
c., the toe being over the sixth tie from the heel. 

Perhaps the most interesting feature of all, 
however, and one which is certainly novel, is the 
use of a heavy angle iron instead of the usual! 
piece of track rail for the frog-guard rail, as 
shown in Fig. 3. This guard rail is made from a 
piece of commercial angle iron % x 6 x 6 ins., 20 ft. 
long. It gives a flangeway 1% ins. wide for § ft., 
and then flares out to an entrance width of 414 
ins. The guard rail is fastened to the ties by 
spikes in %4-in. square holes, and is secured to the 
track rail by seven %-in. bolts with cast spacing 
pieces or fillers. This arrangement reduces the 
field work on the metal to the drilling of a few 
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FIG. 1.—SWITCH WITH 100-LB. RAILS; DULUTH & IRON RANGE 4 R. 
R. Angst, Chief Engineer. 


to note that equipment of this kind is now being 
introduced on the Duluth & Iron Range R. R. The 
present track of this road is laid with 80-Ib. rails, 
but we learn from Mr. R. Angst, Chic. Engineer, 
that his road is now laying about 4,000 tons of 


1898. 

Jan. 31. Feb. June20. July. Aug. 26. Nov. 4. 
OD.M. Sp.m. Sp. m. p.m. Sp. m. 5.35 
Temperature atmosphere Che 36° 78° 96° &e 
Temperature condenser discharge to cooling tower............. 110° 110° 120° 130° 118° 129° ; 
Temperature condenser suction returned from tower to “tank. 65° g4° g4° 93° gs° ° 
Degrees of heat extracted through tower..... cocccccocs -ecce 26° 36° 37° 30° 37° 
Vacuum at COMdenser 25% 26 25 24% 25% 25 
Strokes of condenser pump......... ececcccccccccsccccscccccs «6 30 37 “4 43 28 
Lbs. boiler pressure .......... be 110 


Temperature boiler feed ... 


120 120 120 112 
212° 210° 211° 213° 213° 


holes in the main rails, makes a neat job, and en- 
sures uniformity. 

The switch rails, frog and frog guard rails for 
each turnout are ordered in one lot. 


IS IT SAFER TO RUN FAST OR SLOW OVER A WEA/ 
BRIDGE ? 


The precaution most commonly adopted to avoid 
accident in the case of a weak railway bridge is t» 
reduce the speed of crossing trains. The wisdom 0° 
this practice can hardly be questioned when w 
cecnsider all the conditions in the majority of cases 
but occasionally the question arises whether in « 
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THE NEW COVERED FILTER BED FOR THE WATER- 
WORKS OF SOMERSWORTH, N. H. 


The second slow sand filtration plant built in 
this country and covered with a masonry roof is 
located at Somersworth, N. H. This filter was 
put in operation about April, 1898. Like the filter 
beds at Ashland, Wis., described in our issue ot 
Nov. 25, 1897, the Somersworth plant was de- 
signed and constructed by Mr. Wm. Wheeler, M. 
Am. Soc. C. E., of 89 State St., Boston, and, like 
the earlier plant, this one also has an area of one- 
half acre. 

The population of Somersworth was 6,207 in 
1890, and is about 7,000 at present. From 1864 
to 1896 the water supply was furnished by the 
Great Falls Manufacturing Co. In 1896 the city 


1106.50 


physical examinations indicated that the Salmon 
Falls River, at a point above the city, would be 
the best source. A description of this source, ac- 
companying a sample sent by Mr.. Wheeler to Dr. 
Edw. S. Wood, of the Harvard Medical School, for 
analysis, gives the following information: 

Salmon Falls River’ has its source in Great East Pond 
in Acton and Wakefield, 18 miles distant. Only two places 
on river above here, Milton (14 miles distant), about 1,000 
inhabitants, and East Rochester, about 1,500 inhabitants, 


miles distant. After leaving Milton, river flows over 


rapids for several miles; also after leaving Bast Roch¢s- 


ter. No buildings or houses along the river banks except 
at these points. 

The chemical determinations of the Salmon 
Falls water, in parts per 100,000, were as follows: 
Transparency, clear; color, 0.3; odor, slightly 
earthy; chlorine, 0.06; albuminoid ammonia, 
0.0174; free ammonia, 0.0072; nitrates, 0.014; to- 


O 


Mr. Wheeler believed that the limited size «> . 
two communities named, their remoteness 
Somersworth and the understanding that 
had no sewerage system practically prec); 
immediate danger from sewage pollution. In 
such danger should arise in the future he st 
that appeals could be made to the legislatu: 
the courts for protection, or the water migh: 
filtered. The city at once requested informa: 
regarding filtration, and eventually it was dec: 
to put in slow sand filters. Bids for such a p| 
were received on Sept. 22, 1896, the prices, 
on the estimated quantities, ranging from $22 - 
to $36,303. The contract was awarded to the | 
est bidder, Ames & O’Shea, of Somersworth . 
the price named. The contractors threw up .. 
contract when about one-third of the work. 
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PLAN AND SECTIONS OF COVERED FILTER BED AT SOMERSWORTH, N. H. 


bought the distributing system, except the por- 
tion supplying the property of the company. This 
portion, together with the old pumping plant, res- 
ervoir and stand-pipe, the company retained for 
the supply if its mills. 

The water delivered by the company was taken 
from the Salmon Falls River, at a point below 
one of its mills and also below a part of the 
town. This water was sometimes objectionable 
to sight and taste, and quite a strong feeling 
against it developed. In the discussion leading up 
to the establishment of municipal works the gen- 
eral desire seemed to be to substitute spring or 
well water for the river supply, but attempts to 
find such in suitable quantities failed. Of the 
available surface supplies, chemical analyses and 


Wm. Wheeler, M. Am. Soc. C. E., Engineer. 


tal residue, 8.40, of which 1.60 was fixed and 6.80 
volatile, there being considerable blackening on ig- 
nition. This sample was pronounced by Dr. 
Wood as the best of samples submitted from three 
sources, so far as he could judge “without know- 
ing anything about their surroundings or history,” 
which information he requested. On receiving 
this Dr. Wood wrote as follows: 


The objection to the Salmon Falls River |. the existence 
of the towns above. If, however, the thickly settled paris 
of the towns are not on the banks of the river, there is 
probably little danger from their drainage at present. 
That is, however, a question for you to decide rather 
than for me. Certainly, the Salmon Falls River water as 
it flows in the stream is the best of the three, and if. the 
danger of sewage pollution from the towns above is prac- 


tically absent, I should recommend its water rather than 


Nos. 1 and 2 


‘ 


value, had been completed. The contract for com- 
pleting the plant was awarded to the Great 
Falls Granite Co. (Spence & Coombs). The 
original contract price of $227087 did not in- 
clude certain accessories necessary to the opera- 
tion of the plant. The engineers’ estimate for 
the beds and all these accessories was $29,892. 
and the work actually cost $32,720, minus an 
amount to be recovered upon the bond of the first 
contractors, Ames & O’Shea. This amount is 
made up of sums paid the second contractor that 
were chargeable to the first. 

The filter bed is located between the river and 
the pumping station, only a short distance from 
each. Its design is shown by the accompanying 
Plan and sections. Water flows from the river tu 
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he filter bed, and from it to the pump well, by 

There is a screen chamber at the river 
i egulating chamber at the other end of the 
be rhe filter is in one compartment, as shown 
by plan, but water is admitted to it over two 
veirs, which, with the regulating chamber, 
-ribed by Mr. Wheeler in his report to the 
Cor -tee on Water Supply, as follows: 


w water enters the filter through a conduit lead- 
. the screen well to a point opposite the middle 
pty ortheasterly side. It is of 15-in. vitrified pipe and 
“3 ‘.4 at the point just indicated into two lines, each 
pe _ pipe, which enter through openings in the wall 
of ‘iter at grade 95.50 (center of bore), each 10.50 ft. 
‘rom, and upon opposite sides of, the central line of the 
1 ’ ters above described. At each influent point a hori- 
vontal pocket or chamber is formed in the face of the wall, 
2 (c. long, 25 ins. high, and 12 ins. deep. Covering the 
lower part of each of these influent pockets or chambers 
» movable flashboard or sand-stop, resting in angle 
von fastenings, its upper edge being at or slightly above 
evel of the top of the sand bed, over which the water 
rs the filter in two streams, each having a width of 
2 {:., thus obviating any objectionable disturbance of the 
ce of the sand bed. 
regulating chamber is about 13 ft. long and 10 ft. 
de. It is divided by a“brick partition into two com- 
part ents, one receiving the clear water from the filter 
through the main collecting pipe, and containing the ap- 
-atus for regulating the rate of filtration so as to main- 
tain uniformity therein, the other an effluent compartment 
connecting directly with the main conduit leading from 
screen well to pump well. The enclosing walls and parti- 
tions are of brick, laid in Portland cement mortar upon 
foundations of Portland cement concrete, which form also 
the floors of the two compartments, that of the first being 
at grade 89.50 and that of the effluent compartment at 


de 92.00. 
erThe connections between the filter and first compart- 
ment, between the two compartments, and between the 


effluent compartment and the conduit to pump well, are 
made in each case through 16-in. flanged pipe castings, 
built into the walls and fitted with Eddy gate-valves, the 
stems of which extend up through the floor of the room 
above, to be operated by hand wheels suitably mounted 
on gate stands. 


The ordinary level of the river at the intake is 
about grade 100. 

The filter bed has a total depth of 5 ft., there 
being 1 ft. of selected gravel at the bottom, over- 
laid by 4 ft. of sand fairly uniform in size, and 
with 10% of its total, by weight, composed of 
erains of from 0.30 to 0.45 mm. (0.012 to 0.015 ins.) 
in diameter. The dimensions of the underdrains 
are shown on the plan. They are laid with their 
bottoms at such a grade as will bring the tops of 
the pipes of different sizes all to the same level, 
and thus give the same depth of filtering material 
above them. The net area of the filtering material 
is 21,780 sq. ft., or practically one-half acre. The 
combined area of the 49 piers is 444 sq. ft. The 
middle row of piers is larger than the others, 
since it has to support a railway siding. This 
siding is available for handling filtering material 
when the bed is being cleaned or renewed. Be- 
sides supporting the railway siding the heavy piers 
were designed to withstand the thrust from the 
covering of one-half the beds. The contract re- 
quired at least one-half the centers for the cover- 
ing arches, or all those on one side of the center 
line, to be placed complete and not removed or 
struck until the roof on that side was finished. 

The material at the bottom of the excavation 
for the filter bed was of gravel and ledge, at an 
elevation about 8% ft. below the ordinary level of 
the river. The filtering material rests on this 
surface. The outer walls of the filter bed are laid 
in American Rosendale cement, but Portland ce- 
ment was used for all the rest of the stone and 
brick masonry, and for the concrete. 

When it is desired. to clean the filter bed the 
water can be drawn down to about the level of its 
upper surface by the regular pumps, then com- 
pletely drawn out by a centrifugal pump, built by 
the Lawrence Machine Co., located in the house 
which covers the regulating chamber. After the 
filter had been in operation about three mouths, 
the water was pumped out. It was found that 
the top of the sand, only, was discolored, and that 
but slightly. No cleaning was done then, nor had 
any been done up to Sept. 16, when a member of 
the editorial staff of this journal visited the plant. 
No analyses of the filtered water have been made. 

Two 1,500,000-gallon pumps lift the water to a 
stand-pipe about 40 x 95 ft. The storage afforded 
by this structure is thought to be sufficient to al- 
low the shutting down of the filter bed for clean- 
ing. 

We are indebted to Mr. Wheeler for the draw- 
ings and some of the other matter used in the 
preparation of this article, and to the local offi- 
cials in charge of the water-works for informa- 


tion given when our representative visited the 
plant. 


A UNIVERSAL CIRCULAR SCALE. 

In our issue of March 30, 1893, was published 
a universal scale for dividing a line of unknown 
length into any number of equal parts, or for di- 
viding a line of known or unknown length pro- 
portionally to another line of known or unknown 
length. The scale here illustrated is based upon a 
similar principle, and has for its purpose the find. 
ing of the length of the circumference of any cir- 
cle, or the length of an arc equal to an eighth, 
quarter, half or three-quarters of the total arc, 
when the diameter is known. 

This scale takes the form of an equilateral tri- 
angle, of which the base, A C, is equal to the cir- 
cumference of a circle whose diameter is the dis- 
tance A B. The other radial lines shown cut the 
base, A C, at points equal to \%, %, % or any de- 
sired division of the length of the total are, or 
circumference. The lines drawn parallel to the 
base serve two purposes: those with figures at- 
tached give a graphic table of circumferences for 
circles whose diameters are 1, 144, 1%-in., ete. 


For Finding the Length 


Whole Circumference 
Diameter Known 
Diameter, 


Equals 


} 

2 

A Graphical Method of Finding the Circum- 
ference of a Circle or Any Fraction Thereof, t'e 
Diameter being Known. 


In the second place, these lines serve as a guid« 
to the eye in using the scale. 

In using this scale mark off on the edge of a 
strip of paper the length of the diameter as taken 
from the object or drawing. Fit this distance be- 
tween the radial lines, A and B, always keeping 
the edge of the strip parallel to one of the hori- 
zontal lines; then mark on the strip the point 
where the radial line, C, strikes it, and the dis- 
tance between the marks, A and C, measured by 
the same scale as the diameter, will be the length 
of the circumference. Points taken on the other 
radial lines will, in a similar manner, give the 
length of arc for the %, 4, % and % of the total 
circumference, or for any other division of the 
circumference as originally laid out on the base, 
AC. 

The designer of this universal scale and the one 
previously referred to, is Mr. J. Ernest G. Yalden, 
Superintendent of the Baron de Hirsch Trade 
Schools, of New York, and he regards it as the 
most accurate and least complicated of the many 
geometrical constructions proposed for determin- 
ing the length of the circumference, or divisions 
of this arc. It can be made of any s:ze, and 
with any fractional part desired; and _ will 
prove useful to draftsmen, and especially to sheet- 
metal workers. For general trade purposes it is 
to be preferred to calculation where dimensions 
are given in inches, as it is difficult to use the 
fractional parts of an inch. 


TESTS OF FORMALDEHYDE AS A DISINFECTANT AT 
NEWTON, MASS. 

The report of the Massachusetts State Board of 
Health for 1897 contains an interesting review of 
some formaldehyde tests at Newton, Mass. The 
review was contributed by the Board of Health of 
Newton, and is as follows: 

During July and August, through the kindness of Prof. 
S. Burrage, of Purdue University, Lafayette, Ind., the 
board was enabled to make some interesting and valuable 
experiments at the Newton Hospital as to the value of 
formaldehyde as a germicide. The tests extended over a 
period of about six weeks, and the results have been 
‘made the subject of a paper by Professor Burrage, which 
is too long to be included in this report, but a short 
resume of the subject will be of interest. 


The original intention was to determine what form otf 
formaldehyde generator was the most efficient and best 
adapted for use by the average unskilled operator. Four 
different styles of generators were used in the tests, two 
producing the gas from the 40% solution, and two testing 
it directly from wood alcohol. 

The results taken as a whole showed that formaldehyde 
is not as fatal to disease germs as is generally claimed, 
at least when the exposure is for so short a period as 
six hours, 

There was no great difference in the efficiency of the 
different forms of generator, the results being practically 
the same with each. A number of tests were made with 
each generator, in order to have as large an amount of 
information as possible upon which to base conclusions 

No record was kept of the amount of gas evolved by 
each generator, although the same amount of solution 
(about one quart) was used in each of the first form, and 
about one liter of alcohol was consumed by each of the 
second form. This would give, approximately, 16 ozs. 
of formalin and 500 cu. cm. of alcohol to 1,000 cu. ft. 

The practical conclusion to be drawn from these tests 
is that, while formaldehyde remains the most practical 
gaseous disinfectant which we possess, a number of ele- 
ments must be taken into account in order to obtain sat- 
isfactory results. The length of time of the exposure, the 
amount of gas used per 1,000 cu. ft., and the care with 
which crevices are closed to prevent the diffusion of gas, 
are all of importance and musi be taken into considera- 
uon. 

After the tests with formaldehyde had been finished, 
diy suiphur fumes were used under the same conditions, 
with the result that it was shown that they had abso- 
lutely no effect upon the test cultures, those whica were 
exposed to its action growing as rapidly and luxuriantly 
as the controls. 

While the city is well equipped for house and room dis- 
infection by the use of furs 18 without 
the proper method of sterilizing the more bulky of house- 
hold furniture, such as carpets, mattresses, etc., into the 
Substance of which the formaldehyde does not penetrate. 
For this purpose a steam disinfecting plant is needed, 
and it is with great satisfaction that the board is abie to 
report that such a plant will be erected in the near future, 
in connection with the proposed new heating and power 
piant for the municipal buiiaings. The sterilizing cham- 
ber will be of the most approved construction, and large 
enough to take the most bulky articles, being 7 x5 ft. 


Reports from other local boards of health in 
Massachusetts show that at least 14 boards 
adopted tormaldehyde in 1897, 


THE NEW YORK RAPID TRANSIT COMMISSION, at 
its last meeting considered the situation created by the 
inability of the enlarged city of Manhattan to borrow the 
sum required to build the road in the manner planned. 
The two courses open, says President Orr in his state- 
ment on behalf of the Commission, are these: Request 
legislation making the rapid transit road an exclusive as- 
set of the County of New York, or the boroughs of Man- 
hattan and the Bronx, and charge the debt exclusively to 
this county; or, request legislation enabiing the Board to 
sell a charter for the road to private capitalists. The 
statement issued explains how either of these alterna- 
tive propositions may be provided for in one legislative 
act, and enters into a discussion of the county charge 
and gives legal opinions on the proposed action. 


> 


MUNICIPAL OWNERSHIP OF WATER-WORKS at 
Indianapolis has been under discussion for some time 
past, but now seems likely to be postponed for a number 
of years unless the Indianapolis Water Co. will make the 
city a more favorable offer than the one recently sub- 
mitted. The city is unable to issue bonds to pay for the 
works, so the company proposed to transfer its stock 
to the city for $200,000 cash, and an agreement to pay 
the company $120,000 a year for 25 years, the stock, 
however, to be subject to a mortgage indebtedness of 
$3,350,000, of which $2,850,000 bears 6% and $500,000 
bears 5% interest. To cancel the debt, the water com- 
pany would pay off $75,000 a year for five years, and in- 
crease the amount annually thereafter by the amount of 
reduction in the interest charges. It was calculated that 
at the end of the 25 years the bonds would al] be paid. 
Mr. John W. Hill, M. Am. Soc. C. E., of Cincinuati, was 
engaged to report on the physica] condition and the value 
of the water plant. The cost of duplication at present prices 
Mr. Hill placed at $1,950,000, from which he deducted 
$270,000 for depreciation, leaving $1,680,000 as the pres- 
ent value of the works, on this basis. This allows noth- 
ing for the franchise. He also presented figures regard- 
ing the value of the plant as determined by its earning 
power, which, with the other parts of his report and 
the company’s proposition to sell the plant to the city, 
have all been printed in pamphlet form and can doubtless 
be obtained from Mr. Hill by those interested. The city 
authorities, having declined to accept the proposition, 
basing their decision largely on Mr. Hill’s report, from 
which they conclude the price to be paid is excessive. 
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The invitation of the Quebec Bridge Co. for de- 
signs and bids for the construction of a bridge 
across the St. Lawrence River, near Quebec, was 
discussed by a correspondent in our last issue, 
who suggested that before bridge companies ex- 
pend any considerable sum upon designs and es- 
timates in response to this invitation, they would 
do well to investigate the financial status of the 
company and the prospects that it will be able 
to secure the funds to carry out its enterprise. 
The subject is again taken up in our present issue 
by another correspondent, who tells the story of 
how another Canadian bridge company, which also 
bridge the St. Lawrence, offered 
prizes for the best designs for its structure, and 
after the prizes were awarded failed to pay them. 

As most of our readers know, architects, who 
meet much ‘more frequently than engineers the 
calls for the submission of designs in a compe- 
tition, are generally opposed to competitions, and 
approve them only when they are conducted unde: 
a stringent code of rules laid down by the Archi- 
tectural Societies. It would be well, it seems to us, 
if Engineering Societies would follow this example 
and formulate rules to govern competitions for 
engineering work. Among the first of such rules, 
judging by past experience, should be the require- 
ment that the amount of the prizes should be paid 
over to the expert commission which is to de- 
cide upon the relative merit of the plans (this 
payment to be made at the time when the call for 
plans is announced), and should be by it paid 
over to the successful competitors, coincident with 
the announcement of their names. Such a rule 
would not only cover the case of the financial ina- 
bility of the party ordering the competition to 
pay the prizes after their announcement, but 
would also prevent such an overruling of the ex- 
perts’ decision as occurred a short time ago in 
the competition for the Pennsylvania State 
Capitol. 


proposed to 


> 


The average architect or engineer knows little o1 
nothing as to the financial responsibility of any 
concern asking for competitive plans; and mani- 


festly cannot afford to spend much to find it out. 
He judges of the competition, in most cases, by 
the character of the experts who are to pass on 
the plans. In the case of the Montreal Bridge 
Company, for instance, we presume that many 
engineers relied on their use of the name of Mr. 
Walter Shanly as their consulting engineer, as 
evidence that a fair award would be made, and 
that the company had at least a moderate finan- 
cial standing. But, while Mr. Shanly appears to 
have had a free hand in the award of the prizes, 
he had neither the authority nor the power ‘to 
draw blood from a turnip,” and thus it happens 
that the prizes remain unpaid to this day. 


It may be interesting in this connection to ex- 
plain something of the financial status of such 
Canadian engineering enterprises as the two which 
we have been discussing. By a long-established 
precedent Canada is committed to the policy of 
subsidizing public works of various kinds, and thls 
is now so well understood that in the London 
money market, where nearly all Canadian enter- 
prises are financed, it is well-nigh impossible to 
secure funds for any such work as these St. Law- 
rence bridges unless the promoters can show 
something in the way of a Government grant in 
aid of the project. On the other hand, if a fair- 
sized subsidy is once secured, it is easy enough tc 
get funds to cover the remaining cost. The moun- 
tain load of public debts which Canada has piled 
up, however, is getting so serious a matter that 
the way of the subsidy-seeker has become a hard 
one. It is, in fact, we believe, only a question of 
time when public opinion will become so strong 
that the whole corruption-breeding system of sub- 
sidies to public works will be abolished, and the 
country will get down to the safe and sound basis 
of letting private capital undertake such enter- 
prises as promise a fair return on the money in- 
vested. 

Meanwhile, engineers and manufacturing con- 
cerns engaged in engineering work will do well 
to inquire closely into the financial standing of 
Canadian enterprises before expending any con- 
siderable amount of either time or money upon 
their work. 


The severe snowstorm which swept over the 
Eastern States on Nov. 26 gave a crucial trial to 
the conduit electric street railway lines in New 
York city. 

The various lines were tied up from ten to fifteen 
hours by the storm. The main cause of the block- 
ade was the depth of snow on the tracks. In this 
respect the conduit system was no more interfered 
with, of course, than any other surface railway 
system would have been, except perhaps the cable. 
The secret in keeping a street railway or a steam 
railway open during sevcre snowstorms is first 
to keep the tracks clear by running snowplows 
frequently enough to prevent the accumulation of 
drifts; second, run no more cars than the motive 
power can haul. The difficulty which a street 
railway manager finds in putting these rules in 
practice is that when he cuts down the number 
of his cars, those that remain are overloaded, and 
the traveling public bitterly complains because the 
cars run at longer intervals than usual just when 
they are most in demand. 

Besides the difficulties with the snow obstruct- 
ing the track, however, the movement of cars on 
the electric conduit roads was more or less inter- 
fered with by some other troubles of a more novel 
character, resulting from the accumulation of 
snow in the conduit. Of course, in any driving 
storm, more or less snow sifts in through the slot, 
and when a car runs along, a suction is created 
behind the plow that draws down a shower of 
snow from the cloud stirred up by the wheels. 
Past experience with this type of road, both 
in Washington and New York, has pretty 
definitely established the fact that water or 
slush, if allowed to accumulate in the conduit in 
sufficient amounts, will short-circuit the conduct- 
ors, throw the station circuit-breakers, and thus 
interrupt the current supply to the flooded section. 
That snow would do the same thing would hardly 
be expected with the comparatively low voltages 


used, since snow is practically distilled water, ») 
when dry is made up of a mass of ice crystals \ :} 
air spaces interspersed. 

Experience in the recent storm, however, sh 
that short circuits did occur at several plac. 
the line, and in several instances they wer: 
companied by a pyrotechnic display of fia 
shooting from the slot in sufficient volume to ca 
considerable alarm to passengers and to exc’: 
large amount of speculation as to their c: 
From the best information we have been ab). 
obtain, it appears that the chief cause of the sh. 
circuiting was the salting of the tracks for 
purpose of melting the snow—a relic of practic 
the old horse-car days. The snow alone in |), 
conduit, it is stated, had not enough conduct’. \ 
to set up an arc; but when the salt slush drip; »; 
down upon it, its conductivity increa «| 
enough to start an arc. The salt solution 
short circuited the plows and caused ar ing 
which sometimes ran: along the conducting ; 
for some distance before it was broken. 

In some previous storms, the conduit lines ha, 
had some trouble with the collection of ice on 
conducting rails in the conduit. In the presen; 
storm, however, the atmospheric conditions .: 
such that this did not occur. 

An amusing incident in connection with the ;. 
cent storm was an interview with President Vree 
land, of the Metropolitan Traction Co., publish 
in one of the daily papers, in which that offic. 
was made to say that the cause of the stoppas 
of the cars was the formation of ice on the rails 
preventing the flow of current from the wheels t 
the rail. It is, of course, not to be supposed tha: 
Mr. Vreeland is ignorant of the fact that in th 
conduit system, both positive and negative con 
ductors are in the conduit and no current flows 
from the car wheels to the rail. The error was 
doubtless due to the reporter’s misunderstanding 
A discriminating electrical journal of this city 
however, picked up this interview, swallowed i 
whole, and proceeded to preach a sermon to th 
Metropolitan Street Ry. Co. on the folly of spend- 
ing so much money on its conduit systems _an | 
failing to provide “a complete metallic circuit 
without regard to the rails.” 


COMMERCIAL EDUCATION IN THE UNITED STATES. 


The rapid growth in American exports of manu- 
factured goods during the past four years has 
made plainly evident the need of specially-trained 
men to conduct our export business in foreign 
countries, and especially in those regions of Asia. 
Africa and South America, for whose trade al! 
civilized nations are in keen competition. It is 
true that we are rapidly increasing our exports of 
manufactured goods in many lines; but we ar: 
doing it largely by virtue of superior facilities 
for production, which enable us to undersell ou: 
rivals. When it is a question of working up new 
trade, however, or meeting our competitors upon 
even terms as regards price and quality, it is gen- 
erally admitted that our salesmen in foreign coun- 
tries cannot compare with the Germans in poini 
of efficiency. Germany has led all other nations 
in the establishment of schools designed espe- 
cially to train those who are to follow commercia! 
life, 

In the United States, it was not until 1881 that 
any of our institutions of learning recognized the 
need of any such special training. In that year 
the University of Pennsylvania opened a depart- 
ment known as the Wharton School of Finance 
and Economy, with a four-year course and a cur- 
riculum embracing public law and politics in this 
and other countries; mercantile law and practice, 
including accounting; history economies and so- 
cial science, including banking and currency and 
the revenue systems of governments, etc. The Uni- 
versity of Chicago and the University of Cali- 
fornia also have separate departments of this sort 
recently established; while Harvard, Yale, Co- 
lumbia and a number of other prominent _univer- 
sities offer special courses to students which cover 
this field. 

For a higher education in this direction these 
schools are doubtless doing good work; but they 
aim too high for the average young business man, 
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_» +, not reach the same number or class of in- 
oe ...1s as are served by somewhat similar Eu- 


institutions. The phenomenal trade ex- 
of Germany is the direct outcome of her 
of technical education. She has sent out 
_refully trained to study the resources and 
other nations; and by thoroughly- 
4 technical and commercial schools, she 
ed those who carry on her manufactures 
os i »merce how best to supply these wants. 
T! vantages possessed by a graduate of one of 
‘ rman commercial schools are very evident 
oa we consider that he is required to conduct 
an’ fice correspondence” in German, French and 
Enesh, and must be able to converse in one 
other language, either Spanish, Italian or Dutch; 
he must be familiar with the geography of foreign 
countries, their history and commercial condi- 

and customs; and at the school well-fillea 
museums make him familiar with the animal, 


pansion 


yevetable and mineral products of other lands. 
Whoo such @ man goes abroad to take a place in 
the foreign house of a German exporter, he is able 


to almost at once begin the work of forming ac- 
quaintance and business connections, whereas the 
average graduate of an American high school or 

lege, having at best only a smattering of any 
other language than his own, and ignorant of the 
machinery of commerce, finds that he has every- 
thing to learn, and that learning under such cir- 
cumstances is a very difficult task. 

That a knowledge of the conditions to be met i 
foreign markets is of value to those at home as 
well as those abroad, is shown in the November 
issue of “Consular Reports.’”’ In that issue we 
find four American consuls criticising American 
trade methods, due purely to ignorance or to dis- 
regard of the directions of foreign importers. The 
chief complaint is that of bad packing, and the 
non-observance of foreign customs law. Few of 
our shippers seem to know that in some countries 
duties are levied on the gross weight and deter- 
mined upon the highest-priced article within the 
package; and a single gold watch packed in a box 
of cheap cotton prints would result in the compu- 
tation of the duty as if the case contained only 
gold watches. The bad condition of American 
cotton bales, received at Liverpool, occasioned a 
loss of $500,000 to exporters last season. The 
Egyptian and East Indian cotton bales are much 
more compressed, have a stronger and better cov- 
ering than those coming from the United States, 
and always arrive in almost perfect condition. A 
failure to observe the explicit directions of im- 
porters, as to dimensions and methods of packing, 
or to consider the customs and superstitions of 
possible consumers also stand in our way, and 
damage the sale of otherwise excellent goods. In 
China, a fanciful Chinese dragon, as a trademark, 
will sell goods better than if the housemark were 
used; in Russia, German makers took away from 
English firms a considerable trade in handker- 
chiefs for the head, simply by making them of the 
peculiar dimensions which the people preferred. 
Peculiar patterns and colors of calico prints, to 
suit the fancies of special races, and special forms 
of tools for farmers or artisans are often neces- 
sary to secure the trade of a particular section. 

In other words, if we propose to extend our 
commerce, there is very much to be learned. 

Some American manufacturers have already 
been shrewd enough to appreciate these facts. In 
Nicaragua, we are told that practically all the 
machetes used are made by Collins, of Hartford, 


Conn., who has produced a blade of exactly the - 


shape the natives desire, and as a consequence 
they will not buy a machete unless “Collins” is 
stamped on the blade. 

It thus appears that if we are to compete for the 
world’s trade in all lines, and not merely those in 
which our wealth of natural resources gives us a 
large advantage, there is much to be learned both 
by our manufacturers at home and by their 
agents sent abroad. To obtain this knowledge we 
must make a beginning, at least, in what may be 
called popular commercial education. The mod- 
els exist in European institutions of a similar 
character, though these would doubtless have to 
be modified to suit our conditions. In this con- 
nection, it is an encouraging indication of the ap- 
Preciation of the need of such training to note 


that a committee of the New York Chamber of 

_Commerce was recently appointed to prepare and 
submit a plan for the establishment and devel- 
opment of better commercial education in our sec- 
ondary and higher schools. England has been 
forced to similar action, because German and 
other foreign clerks, on account of their superior 
commercial training and ability, were rapidly sup- 
planting young Englishmen in positions of trust. 
The London Chamber of Commerce now grants 
commercial certificates to candidates who produce 
evidence of proficiency, according to certain pre- 
scribed branches of study, including, at least, two 
languages, and elementary drawing, chemistry 
and physics. The Paris Chamber of Commerce 
manages the Paris Commercial High School; and 
exemption from military service, for more than 
one year, is an inducement held out to attend this 
school. The action of the New York Chamber 
of Commerce is timely, and it is to be hoped that 
good results will follow its recommendations. 


LETTERS TO THE EDITOR. 


Canadian Bridge Schemes and Ethics for Engineers. 

Sir: In your issue of Dec. 1, 1898, in answer to the ar- 

ticle by “‘A. P. B.,”’ on ‘“‘An Opportunity for Bridge Engi- 
neers to Practice Engineering Ethics,’’ Mr. Barthe affects 
a great deal of righteous indignation becarse “the Quebec 
Bridge Co. is so sorely arraigned betore the tribunal of 
public opinion’? on the general charge of ‘deliberate at- 
tempt to get something for nothing,’’ and because of the 
“imputation that this company, composed as it is of 200 
of the best citizens of Quebec, is unabie to pay a lew 
thousand doilars for the technical information it re- 
quires,’’ etc. 

A. P. B.’s stand is well taken, though one course that he 
mentions—that of offering prizes for the best plan—has its 
disadvantages. 

in this connection, attention is called to another Cana- 
dian case of “gall unparaileied’’ in. which the attempt to 
get something tor nothing was successful, 

{n the spring of 1sv5 the Montreal bridge Co. called for 
competitive pians for a proposed bridge across tne St. 
Lawrence, and offered prizes tor the first and second best 
plans, of >i,vvy and SoU, respectively. A large number 
of were Suvluiiied and tue awards were maue, but 
neither of these prizes has ever been paid. 

In view of this tact, eugineers are justified in question- 
ing methous and intentions of the Quebec Briuge Co.— 
even if it is composed of “‘zvu of the best citizens oi Que- 
bec.”’ Yours very truly, 

A. L. Bowman. 

71 Broadway, New York city, Dec. 3, 15¥8. 


(We have commented on this letter in our edi- 
torial columns.—Ed.) 


A Battle of Quotations. 

Sir: Some time ago those of the trunk line railways 
which have long been aliowed to charge a differential 
fare to Western points under the agreement were sur- 
prised to learn that the ‘‘standard’’ lines had put into 
efiect lower rates trom Bufialo to the Pacific Coast, and 
had requested Western connections to so arrange their 
rates as to make them the same as the rates enjoyed by 
the differential lines. The steps were taken somewhat 
secretly, and the differenual lies did not learn of the 
change until some time atier the circulars had been sent 
out. A meeting was held in New York last week by 
the differential lines to discuss the matier. David B. 
Martin, Manager Passenger ‘iratic of tne Baltimore & 
Ohio R. R., was chosen chairman, and Caarles 8. Lee, 
of the Lehigh Vaitey, acted as secretary. Afver some 
discussion, the following telegram was sent to Geo. H. 
Daniels, of the New York Central; A. J. Smith, of the 
Lake shore; O. W. Ruggles, of the Michigan Central; 
J. R. Wood, of the Pennsyivania; E. A. Ford, of the 
Pan Handle, and E. O. McCormick, of the Big Four: 

We learn with regret that at this most inopportune 
time, without conference or advice, you have arourarily 
reduced reguiarily estapushed tares trom common poiuts 
in our territory to Pacinc Coast poiuts, and by request 
upon initjal lines at the Pacific Coast, succeeded in obvain- 
ing similar reductions in authorized Lares eastbound. We 
deprecate such arbitrary action as tending to demoraliza- 
tion, and calculated to provoke retaliatory measures and 
unnecessarily reduce the revenues of ati lines. We there- 
fore, respectfully enter this, our protest, agaiust such 
unwarranted action on your part, suggesting toat in our 
opinion, when changes in authorized fares are contem- 
plated, due notice should be given to all interested lines, 
in accordance with the established usage, and would re- 
quest immediate restoration of rates to those in effect 
Nov. 1, 1898, and ask your prompt reply, to be addressed 
to D. B. Martin, Baltimore, Md. 


One of the first replies was received from George H. 
Daniels, of the New York Central, and read as follows: 
D. B. Martin, Baltimore, Md.: 

I think it would be an rtune time for you to read 

accordi 


oppo: 
the 41st verse of the 6th chapter of the Gospel 
to St. Luke. 


Mr. Martin, after some difficulty, found the verse, which 
reads as follows: 

And why beholdest thou the mote that is in thy brother's 
eye, but perceivest not the beam that is in thine own eye 

Mr. Martin undertook a little Biblical research on his 
own hook, and wired Mr. Daniels as follows: 

Answering yours of Dec. 2, we have been guided through 
life by the teachings of St. Luke, and fully concur that 
his sixth chapter is very appropriate to the case in point, 


and for your personal a@ppiicauon would advise reaung 
last half of verse immediaiely foliowing.—wv. B. mardn. 


The last half of the following verse reads as foilows: 


Thou hypocrite, cast out first the beam out of thine own 
eye, and ten shalt thou see cieariy to puil out tae mote 
that is in thy brother's eye. 


Yours truly, 


J. M. 
Baltimore, Md., Dec. 5, 18vs. 


(We can add to our correspondent’s story that 
Mr. Daniels has now taken up the study of 
Shakespeare, and was about to refer nis adversary 
to a cerlaim passage in ‘The Mercnant of Venice,’ 
Act L, Scene 3.7 The retiection that it mignt be 
used as a two-edged sword, however, caused him 
to retrain.—Ed.) 


Tae “Board of Awards” at Baltimore and Other Features 
of the New City Cnarter. 


In your issue of Nov. 24 you comment on that 
part of the new cuarter of Baltimore which provides for 
the ietting of contracis for work done and material fur- 
Lished Lue clLy, by a board oL Awaids, Certain 
Cials, ex-officio, composing the board. 


Sir: 


You cail atteatiou 
to the defect in the provision which requires the award 
io be made to the “lowest Tespous.b.e bidder,”’ iu that the 
lowest bid may be too high, etc., and waich, in the ab- 
Scuce Ol tis 


Warrant tae board in 
rejecting aii bids. 


This requirement that tue lowest re- 
Spousibv.e bidder shall always be awarded the couluract has 
been delenaed by Saying (lat it prevenis crooKeauess pbe- 
tween the boara or some of its members 
sibie or uisuonest biader. 

Al alswer vw this would be that in a board of city offi- 
C.als Whose Slanding in integrity is tnat of a Mayor, 
Comptrolier, City Kegisier, City Solicitor and tae Presi- 
Gent Of oue branch of. ime cicy tue COances of 
col.usion with a dishonest coutractor, while possible, are 
ratuer remote. 

Another aefect (though not a serious one) is the re- 
quirement that the successful bidder sual) give bond in 
double the amount of the contract price. This is ex- 
cessive and entirely unhecessary in protecting the city’s 
interests. Coutraciors in making up their estimates for 
work or material advertised tor w.li uot fait to ada the 
premium on this bond to ther proposal, ana four tois the 
city will have to pay. ‘Take for exaMipie the paving of a 
S.feel estimated at a Cost Ol This, of course, 
means a >10U,UUU bond. Moreover, if the contractor were 
sued on his bond, for failure to comply With specilications 
or compiete the contract, the court wou.d very likely 
award the city only damages equal in amount to the joss 
SuSiained, which in haraiy any case couid exceed the 
amount of the contract, and in maby cases would be but 
nominal. Previous to the adoption of the new charter 
it had been the custom in the C.ty Commissioners De- 
partment to fix the bond at about one-third the amount of 
the contract. This proportion was increased in special 


cases, such as the erection of a bridge or in emergency 
work. 


40 irrespon- 


Shortly after the new charter went into effect the City 
Commissioners Department solicited, among other mate- 
rial for constructing a sewer, bids for about 200 barrels 
af natural cement. The specifications contained the usual 
provisions for tensile tests (for 1, 7 and 28 days). Two 
of the brands of cement (offered by different bidders) 
differed in price by about 4 ots. per bbl. Both kinds 
satisfied the specifications, but the highor priced was 
much the better and considerably exceeded the require- 
ments of the specifications, as shown by tests made in 
the Department. The board had no discretion in the 
matter but to award the contract to the party offering 
the lower priced material. The difference in the cost on 
the estimated amount was about $8, whereas the better 
quality of the higher priced cement, as shown by the 
tests, would probably have allowed a lower proportion in 
the mortar and thereby made it the cheaper in the end. 

It is simply one of those cases where it is difficult to 
draw the line guarding the interest of the taxpayer 
without encroaching on ordinary business principles. A 
Most excellent provision in the new charter is that al! 
appropriations for public improvements exceeding $2,000 
shall, before being passed by the City Council, be referred 
to the Board of Public Improvements and to the Board of 
Estimates, in case it has not already been included in the 
Board of Estimates’ budget for that year. The first-named 
board passes on the value of the measure as a public 
improvement, and the Board of Estimates passes on 
the probable cost and availability of the funds to pay for it. 


t‘The Devil can cite Scripture for his purpose.”’ 
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The council will hereafter be unable to appropriate 
money not provided for and included in the Board of 
Estimates’ annual report for the year. By th's means 
the ‘“‘floating debt’’ will be avoided, which has heretofore 
been the “‘bete noir’’ of the party in power and has been 
the subject of some extravagant oratory and literature 


in political campaigns. 
James A. Paige. 
Baltimore, Nov. 28, 1898. 


The New Printiwg Plant of ike W. B.Conkey Co. 


Sir: In Engineering News, of Nov. 17, we notice the 
article and the editorial regarding our new establishment. 

Regarding the editorial, the gentleman who wrote it 
evidently did not grasp the plan of our building. I have 
asked our architect, Mr. Geo. C. Nimmons, to take up the 
matter and write you concerning it, as the great feature of 
our plant is its fireproof construction, the absolute impossi- 
bility of burning and the ease of exit for employees in 
case of fire, there being large windows only 2% ft. from 
the ground. The entire structure is fireproof, including 
the roof, which is of heavy galvanized iron, the supports 
being iron columns, and every partition of fireproof tile 
4 to 6 ins. thick. The floor is laid upon cinders sol‘dly 
packed against the wood, which is 2-in. Norway pine, and 
l-in. tongued and grooved maple floor on top. There are 
also 2-in. fire hese connections to every 100 ft. of floor 
space, with ™> ft. of hose attached, throughout the build- 
ing, and our rate of insurance is only 0.5%. In Chicago 
we carried an insurance of $450,000 on stock and ma- 
chinery, and in Hammond we carry only $25,000 on ma- 
chinery and $100,000 on stock. 

We recently had a call from the President of the Society 
of Engineers of London, England, together with such 
gentlemen as the business manager of the Curtis Publish- 
ing Co., New York city: Mr. Tatheimer, general manager 
of the American Book Co.; Mr. A. G. Spaulding, and many 
representatives of large manufacturing concerns, who have 
been more than astonished and pleased with the wonder- 
ful results that have been attained by this new construc- 
tion scheme for manufacturing plants. 

I mention the three gentlemen above, because they are 
immediately going to construct new plants, and will adopt 
our plan, which is thought quite the-most perfect scheme 
for a manufacturing plant that has ever been conceived 
There is no question but that the erection of our plant 
has demonstrated a new condition which will mark a new 
era in manufacturing platts. Believe me, 

Very truly yours, 
W. B. Conkey Co., 
W. B. Conkey, Pres. 


Hammond, Ind., Nov. 23, 1898. 


Sir I am much pleased to note from the article in 
your issue of Nov. 17 that you have been interested in the 
new methods of construction adopted for the pant of the 
W. B. Conkey Co., at Hammond, Ind., of which I was the 
architect. As, in your editorial discussion of the subject, 
you have raised the point as to its fireproof quatities, etc., 
ard as a number of other large manufacturers are about 
to adopt this style of building, a further description of 
this plant will, I trust, be of interest to you and also to 
the readers of your valued publication. 

The plant consists of a main factory building one story 
high, covering about four acres of ground, and is nearly 
square in plan. It has no interior light courts or areas, 
as the light all comes from the roof, and the floor and 
roof are therefore continuous over the entire space of 
four acres. The office building, with its various apart- 
ments, and the employees’ entrances, dining rooms, bicycle 
rooms, toilet rooms, hospital, etc, for the employees, ad- 
join the main factory and extend clear across the east 
side, which is the front, and which faces on a park of 
five acres, landscaped especially for the recreation and 
enjoyment of the factory hands, having a lake, walks, 
drives, flower gardens, etc. 

Adjoining the north side of the main factory building is 
the building for the generating plant, which was described 
in your previous issue. 

The roof of the main factory building is perhaps the 
most striking feature of the construction. The idea for 
this was borrowed from Europe, principally from the 
National Fire Arms Works, of Belgium, and an immense 
bicycle factory in Paris. - Both of these works are built 
on this scheme of obtaining north light only, through a 
series of windows arranged in parallel rows over the 
entire roof, thereby admitting only the north white light 
and no sunlight, but in such quantities as to flood the 
building with pure white light, over every square foot 
of floor surface. 

The first objection that is likely to occur in reference to 
this kind of roof, is the possibility of snow collecting in 
the valleys between the skylights. This is guarded against 
in a manner similar to that employed for hot-houses, by 
keeping the bottom of the gutter and the glass heated so 
as to melt the snow as it falls. This condition produces 
another difficulty, greater than all to care for, and that 
is the condensation on the under side of the glass, etc. 
In order to care for this, a complete system of condensa- 
tion gutters has been made which collects all the conden- 
sation and conducts it to the outside of the building. 


The heating and ventilating of the building is accom- 
plished by a blast system, with the heating ducts under 
the floor, which supply registers throughout the pliant, 
arranged on the side walls of each department. The plac- 
ing of the heating ductS under the floor does away with 
the objectionable large galvanized iron ducts usually 
placed on the ceiling. The heating system can be made 
to produce a mild heat for the seasons of spring and fall, 
and can also be turned into a cooling system for summer, 
by running cold water through the steam pipes at the fans 
and changing the air every 15 minutes with cool air in 
hot weather. 

The fireproof qualities of the building were among the 
principal features considered, and it was constructed in 
accordance with the advice and suggestions of the fire 
underwriters, who have placed a very low rate of insur- 
ance on the building. The building is practically fire- 
proof from the nature of its construction. Fire cannot get 
under the floor nor through the wails dividing the different 
departments, as the walls are made of heavy tile; the 
iron columns in the wall are fireproof, and the openings 
are closed with iron fire doors. The office department has 
a thick brick fire wal] dividing it off entirely. The floor 
is built of heavy plank and finished maple laid on sleepers 
which are bedded in cinders rolled with a six-ton roller, 
which leaves no space under the floor for fire or vermin, 
and incidentally permits the floor to be loaded almost in- 
definitely. Under these conditions, fire cannot get under 
the building, nor through the partitions, nor spread any 
further than the department in which it starts. As an 
additional safeguard, hose pipes with reels have been 
placed so as to cover every part of the building with 
water in case of a fire. It is aiso true that panics among 
the employees in the time of fire would not be likely to 
occur. 

The advantages to be gained by this kind of a build.ng 
in a general way over the ordinary ones of two or more 
stories, or of a plant that consists of a number of one- 
story isolated buildings, are, first of all, that it brings the 
different departments into ciosest contact and saves much 
time and expense in handling the product and in superin- 
tending the men and work, as it is all under one roof 
and on one floor, wich no elevators or stairs, and all con- 
centrated within the smallest possible area. A building, 
therefore, arranged with all its departments as nearly a 
square as possible, with the raw material traveling in the 
smaliest possible circle, is the most economical arrange- 
ment, both as to handling goods and as to cost of build- 
ings. A building, square in plan, w.th say 32,000 sq. ft. 
of floor area, costs just half as much to enclose with a 
brick wall as two buildings of the same area each 40 ft. 
wide by 400 ft. long, a width not uncommon in factory 
plants. 

The roof of the square building would cost more than 
the others, on account of the extra glass, but the saving 
in the outside wall would more than make up for this extra 
expense. In a two or more storied plant the saving of the 
heavy floor supports by the cne-story square building is 
also great enough to make up for the greater cost of a 
g.ass roof. It is also true that a building of the type usea 
for the Conkey plant, with the perfect north light, is 
cheaper to build than either the one-story building with 
the old lantern-shaped roof, or the mill constructed build- 
ing of two or more stories. 

Factory buildings of this country, as a rule, have re- 
ceived comparatively little study by architects, and are 
very often defective as to their arrangement and light. 
As competition at home and with foreign countries be- 
comes closer among manufacturers, it is evident that the 
problem of planning factory buildings grows in im- 
portance, as a great deal can be done by the architect in 
planning the buildings so as to reduce the cost of pro- 


ducing goods. 
George C. Nimmons, 


Architect. 
04 La Salle St., Chicago, Nov. 28, 1898. 


(We give space with pleasure to the above com- 
munications; but are obliged to confess ourselves 
still unconvinced as to the wisdom, from the 
standpoint of fire protection, of putting such a 
great area of buildings under what is practically 
a single roof. We freely admit that the division 
of the building by solid fireproof partitions is cal- 
culated to lessen materially the risk, but we de 
not see that it is equivalent to the distribution 
of the risk into separate buildings, far enough 
apart to permit the firemen to work between. 

It must always be remembered, of course, in the 
study of questions of fire protection, that although 
a building itself may be incombustible, its contents 
generally afford material enough to feed a brisk 
fire, especially in any manufacturing plant where 
the floors gradually become more or less satu- 
rated with oil. Admitting, then, that fire is al- 
ways liable to occur, the question is how its 
spread may be checked. The weak point in the 
Conkey establishment, it seems to us, is that ali 
the work in fighting fire must be done on the in- 


side. The fire resisting partitions, if the oper, 
in them are closed by good fire doors, may do R 
work, but if one department gets ablaze, wi) 
the flames burst through the glass of the root 
in case of high wind, be carried into othe 
partments through the breaking of other 
lights by the heat? As we write this, the , 
upper floors of one of New York's finest 
buildings are in ruins through flames which 
spread through the glass windows, from a fi: 
an adjacent building. The trifling resistance : 
glass offers to fire is now well known; and 
question concerning the Conkey plant is whe 
a fire-fighting force in one of the rooms of 
building could keep flame from entering fro: 
adjacent department through the roof skyliz 
Probably it could do this, under favorable 
cumstances, but in other cases it seems likely t 
the smoke and heat might be carried in such 
ume through the broken skylights as to cor 
the defenders to retreat.—Ed.) 


THE HUGHES AIR LOCK; VALPARAISO HARBGR. 
The late Mr. John Hughes, M. Inst. c. B., 
England, was the engineer for the wrought iro; 
pier built in 1873-83, in the harbor of Valpara » 
Chili, by the Chilian Government. This Pier wa 
made by sinking wrought-iron cylinders, 11 ft 4 
ins. outside diameter, through water 48 ft. de p 
to a solid foundation, sometimes as much as 1()7 


£ 
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Seale of Feet. 


Section of Cylinder for Steamship Pier, Valparaiso 
Harbor, Chili, Showing Operation of Hughes Air 
Lock. 


ft. below the water surface. These cylinders were 
filled with concrete and braced, and supported the 
pier platform. They were sunk by the use of the 
pneumatic process, and the novel air-lock em- 
ployed is illustrated and described in ‘“‘The Engi- 
neer,” of Sept. 9, 1898, from which the following 
brief account is taken: 

The main cylinders were made in §8-ft. sec- 
tions, with angle-iron connections, and they 
were sunk from a temporary staging sup- 
porting a traveling crane. There were, in 
fact, two cylinders; an inner one, 8 ft. 
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: cer, and made of %-in. plate, and an 
made of %-in. plate; the annular space 
she two was filled with Portland cement 
ifter the bottom was reached, and this 
-as sufficient to ballast the cylinder and 
t the buoyancy of the compressed air 


Af the main cylinder was in the water and 
Pa by reason of the unfilled annular space, 
' . t-iron cover was bolted onto the inside 
aa and on this cover two lengths of 3-ft. 
shaft inder were bolted, and additional lengths 
of th and the outer cylinders were added until 
the ng-edge was on the bottom, with the top 
of tl viinder rising above the temporary stag- 
ae . the eylinder sank, the annular space be- 
twe ne two cylinders was filled with concrete 

The pneumatic apparatus was then put in place, 
and tus was designed with the purpose of re- 
quiring no men to be under pressure except those 
actually engaged in excavation at the bottom. As 
in the figure, the two D-shaped cases, A, 


shown 


were provided with covers opening downward and 
opened or closed by an outside hand lever fixed 
on the bar forming the hinge, and passing ou: 


through a small stuffing-box; the joint between 
the case and the lid was made tight by an india- 
rubber ring attached to the lid. A similar ring 
was fastened underneath the bottom of the case, 
A. which was open, intended to form an air-tight 
joint with the bottom portion of the air-lock, or 
skip-case, B. This latter was suspended by two 


chains of gaged links, one on each side, passing 


Fig. 1.—View Showing Slip-Tongue Connection of Staves. 


a bar of iron was thrust, as the skip was raised 
out of the air-lock, and to the projecting ends of 
this bar the tripping, or dumping chain was at- 
tached. 

This air-lock plant was equipped with a signa! 
gong, pressure-gage, safety-valve, and air-con- 
nections, fitted with a check-valve and stop-cock, 
to be used in the event of a rupture of the 3-in. 
hose-pipe leading to the air compressing plant. 
There was also a 3-in. valve and ccnnections 
in the 8-ft. cylinder for ejecting water frome the 
cylinder, otherwise than by forcing it out under 
the bottom-edge. A small flexible pipe was pro- 
vided for drawing off compressed air to work a 
pump for supplying water for the concrete, and a 
wire rope-ladder, hung beside the air lock shafts, 
enabled the workmen to pass to the bottom. The 
air-compressing plant was placed on the shore, 
and the compressed air was led in an iron pipe to 
the 3-in. flexible hose referred to. 


When the cylinder had been sunk to the required 
depth, sometimes 107 ft. below the water surface, 
8 or 10 ft. of concrete was carefully deposited in 
the bottom under air-pressure. This concrete was 
lowered in the skip-cases, B, and these were tipped 
like ordinary buckets. During the hardening of 
this concrete the safety valve came into play, in 
maintaining an even requisite pressure and ob- 
viating the possibility of the compressed air blow- 
ing out at the bottom and causing unsound work. 
Two men only were employed at a time under 
pressure in each cylinder, working in 4-hour 
shifts. While the usual results of working in 


proximity to older buildings having foundations 
of shallower depth without injuring or disturbing 
the existing structures. The success in this di- 
rection is also exemplified in the present work. 
The chief interest of the work, to engineers, how- 
ever, lies more especially in the cylindrical wooden 
stave caisson employed, the special form of cais 
son shaft, and the patented air lock designed by 
the engineer and contractor, Mr. John F 
O'Rourke, M. Am. Soc. C. E., of New York cty 
The accompanying cuts illustrate these and such 
other features of the foundation construction as 
are of most interest. 

General Description of Foundations.—The area 
occupied by the building is about 45 x 100 ft., and 
is rectangular in form. Eight pneumatic cais- 
sons filled with concrete and capped with brick 
masonry above the cellar floor carry the iron work 
for the building, which is five stories high. Th-> 
caissons are placed in two rows of four caissons 
each along the two longer sides of the rectangle 
the distance of the two rows apart transversely 
being about 25 ft. c. to c. of caissons for the front 
caissons and 29% ft. for the others. Each caisson 
is 6 ft. 7% ins. outside diameter, and they are sunk 
from 40 ft. to 52 ft. below the curb to solid rock. 
The material penetrated is rock filling, mud and 


clay, and hardpan and boulders, in the order 


named, and in the case of the front caissons an 
additional layer of clean, sharp sand just above 
the hardpan and boulders. The plant used in sink- 
ing the caissons and the progress and success of 
the work will be mentioned further on. 


Fig. 2.—View of Cutting Edge Showing Detached Section of Roof. 


FIGS. 1 AND 2.—WDOD-STAVE CYLINDRICAL PNEUMATIC CAISSONS FOR THE FOUNDATIONS OF A PRIVATE RESIDENCE AT 11-13 EAST 


62D STREET, NEW YORK CITY. 


John F. O’Rourke, M. Am. Soc. C. E., New York City, Designer. 


around the chain-sheaves, C, so that when both 
chambers, A, are closed at top and compressed 
air is admitted to them, one skip-case, B, can be 
raised and the other lowered simultaneously, by 
means of a winch on the outside, with the main 
shaft passing through the sides of the lock in 
stuffing-boxes. As the top of the skip-case, B, 
comes in contact with the bottom of the chamber, 
A, the compressed air may be let out of A and B, 
and the skip removed; the pressure of the air 
within the main cylinder forces B against A and 
makes the joint tight in this case. The cocks for 
the inlet and outlet of compressed air are 1%4-in. 
diameter, and are linked together so as to be 
worked by one lever from the outside; smaller 
cocks, of %-in. diameter, are provided on the inside 
for the use of workmen passing in or out. The 
‘iginal article gives no dimensions for the lock 
hambers; but the cases, A, were apparently 
about 2% ft. diameter and 8 ft. high, while B was 
somewhat less in diameter and about 4 ft. high. 
The buckets or skips for hoisting the material 
‘rom the bottom, were made to closely fit the in- 
“de of the skip-case, B; and to assist in dumping 
‘hem, when hoisted from the skip-case by a steam 
‘rane, @ pipe was run through each bucket near 
the bottom, from side to side. Through this pipe 


compressed air were noted, there was only one 
death. This one fatal case resulted from the 
workman failing to give the signal that it was a 
man, and not material, that was coming up; the 
consequence was that the pressure was released 
suddenly and the man was paralyzed from the 
waist downward. He at once went under pressure 
again and was released gradually; but the mis- 
chief was done, and he died in the hospital, about 
three months later, from the indirect effects of 
the paralysis. 


A NEW AIR LOCK AND CYLINDRICAL WOODEN PNEU- 
MATIC CAISSON FOR FOUNDATIONS. 

An entirely new system of pneumatic caisson 
foundations is being employed in constructing the 
new residence of Mrs. Elliott F. Shepard, on 62d 
St., near Madison Ave., in New York city. In 
passing it may be noted that so far as we are 
aware, this is the first use of pneumatic caissons 
for dwelling house foundations, although they 
have been frequently employed heretofore in the 
foundations of mercantile and office buildings. In 
New York city particularly the value of this style 
of foundations has been fully proved, especially 
where deep foundations have to be sunk in close 


Cylindrical Caissons.—Figs. 1 and 2 show quite 
clearly the construction of the wooden caissons. 
Each is a cylinder 6 ft. 7% ins. in outside diame- 
ter composed of staves cut with radial sides, and 
having inside angle hoops bolted to the staves. 
The staves are made of 4 x 6-in. plank 
dressed to 5% x 3% ins., and have 1-in. square 
slip tongue joints. At first these tongues were 
covered with whitelead, but it was found that 
this prevented the tongue from swelling and final- 
ly the painting was abandoned. 

As will be seen from Fig. 2 and the general 
drawing, Fig. 3, showing the caisson, caisson shaft 
and air lock assembled in position ready for work, 
the wooden. cylinder is provided with a metal cut- 
ting edge consisting of an angle and plate. Fig. 3 
also indicates the construction of the double angle 
joint connecting two lengths or sections of wooden 
cylinder. The roof of the working chamber is 
formed by a ring-shaped diaphragm of steel at- 
tached at its outer edges to a special angle ring 
which was very strongly connected to the staves 
by a countersunk rivet in each stave, and to it» 
inside edges was attached the bottom of the 
caisson working shaft. Fig. 2 shows a section of 
the steel roof ring lying inside the caisson cylin- 
der. It will be noticed that it is detachable and 
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can be used over and over again, like the caisson 
shaft and air lock. 

Caisson Shaft.—The construction of the caisson 
shaft is shown by Figs. 3 and 4. Briefly stated, 
the objects sought in designing this shaft were to 
provide a shaft having no interior projectiéns to 
catch and otherwise obstruct the hoisting of the 


Fig. 3.—Sectional Elevation 
of Wooden Cylinder Cais- 
son, Caisson Shaft and Air 
Lock Combined. 


bucket, and permitting of its use as a ‘man shaft” 
when fitted with a suitably designed lock for that 
purpose, and also one which' would afford a ready 
means of escape by providing holds by which the 
men could climb up the inside of the shaft. It was 
necessary also that all of this should be accom- 
plished without danger of the air escaping and 


without weakening or greatly increasing the cost 
of the shaft. 

Referring to Fig. 4, it will be seen that the shaft 
is simply a steel cylinder, in one side of which is 
cut a series of horizontal oblong holes, one above 
the other, at convenient distances apart to enable 
a man to step from one to the other. These slots, 
it will be seen, form a 
ladder, no part of which 
projects into the interior 
of the shaft. To prevent 
the air escaping through 
the slots, they are pro- 
vided with a cover of 
the same material as the 
shaft, which bulges out- 
ward enough to permit 
the insertion of the hand 
or foot into the slot. This 
cover extends the full 
length of the shaft, and 
is riveted to it at the 
edges, as clearly shown. 
To prevent the shaft 
from bulging under the 
air pressure or the cover 
plate from being forced 
inward by any ordinary 
accident, it is stayed 
by bolts, which extend 
through the cover into 
the shell of the shaft. 
The’ shaft, of course, 
may be provided with 
any number of these Fig. 4.—Sketch Showing 
ladders which space will Ladder Construction in 
permit and which may Caisson Shaft. 
be thought necessary. 

Air Lock.—The several sections and elevations 
in Fig. 5 show the construction and operation of 


the air lock. The lock has an essentially cylindri- - 


cal body, A, which has a top opening, B, and a 
bottom opening, C, of the requisite size to permit 
the passage of a bucket or cage through it. 
Around the top opening is a circular ring, D, on 
the inside. This opening is closed by the opposite- 
ly-arranged convex swinging gates, E, the meet- 
ing edges of which are packed so as to make an 
air-tight closure. The opposite edges are provided 
with flanges, F, adapted to close against the ring, 
D, these flanges having flap-gaskets which pro; 
trude into the air lock so that the air pressure 
striking them will make an air-tight seal by press- 
ing them against the ring, D. While ordinarily all 
the pressure on the doors, E, is taken by the 
shafts, G, and the actual closure is made by the 
flap-gaskets, yet the ring, D, may be made to act 
as an emergency bearing to take the pressure. 
The gates, E, are cut away at the center of the 
meeting edges, as shown at H, to receive and fit 
snugly upon the stuffing-box, J, banded with rub- 
ber, and having a hole through the center for the 
passage of the hoisting rope. The gates are hung 
by the arms, K, to the common shafts, G, one (M) 
being fixed to the shaft, and the other ‘N) run- 
ning loose. This arrangement, by means of the bevel 
gears and idler m, n and 0, allows the two doors to 
be moved in unison and in opposite directions. 
This hanging of the opposite gates on a single 
center obviates the necessity of piercing the shell 
in more than two places, and, therefore, reduces 


‘leakage and simplifies the construction. The man- 


ner of rotating the shafts, G, by the levers, O, is 
obvious from the drawing. It will be noticed that 
the levers have counterweights which balance the 
doors and thus enable one man to operate the lock. 

The air lock has its lower end closed by similar 
oppositely-arranged swinging gates, P, which near 
their outer edges have the seats, Q, which fit 
against the ring, R, with gaskets to secure a tight 
fit. The castings forming the ring, Q, it will be 
noticed, have flanges, q, r and s, forming rungs 
continuing the shaft ladder previously described, 
and being continued itself by the ladder-like 
structure, S. Unlike the upper gates, E, the lower 
gates, P, are swung by the arms, T, from separate 
centers or shafts, U and.V. The gate arms are 
rigidly fixed to the shafts, and turn with them. 
To secure opposite motion to the shafts one is 
operated by a spur wheel from the other, as shown 
at t and v, the actuating force being obtained 
through the lever, O. The admission and discharge 


of air to and from the lock is controlled } 
three-way cock, X, operated by a lever an: 
gear and connected with suitable piping to 
shaft, there being no independent connectj.; 
the compressors, as is usually the case, 

To operate the lock, therefore, the bucke: + 
at the bottom, and the bottom gates, P, nece 
open, the bucket is raised up into the a; 
and the gates, P, closed behind it. The 
then discharged by the valve, X, from th 
and the top gates, E, are opened. This allo 
bucket to be hoisted out and dumped, or loa: 
may be desired. In the return process the | 
is hoisted into the lock and the top gates. <ej 
care being taken to place the rope stuffin 
J, approximately in place; air pressure beine ©.) 
admitted, the bottom gates are opened an. :h. 
mitted, the bottom gates are opened ani the 
bucket is allowed to descend into the working 
chamber. This operation usually takes abou. ¢ 
seconds, and is accomplished by one man \ 
difficulty. While the drawings show the -ates 
operated by hand levers, other methods may ps» 
employed. One of these is a system of oscil! sting 
cylinders, and such a system was describei anj 
illustrated in the original patent specifications, No. 
591,633. After trying both systems the |-yers 
were found simpler and cheaper. 

It will be seen by examining Fig. 3 that when 
the bucket is at the bottom of the werking cham- 
ber everything is open clear to the very top of the 
air lock, and with the ladders provided in the shaft 
and lock the men can, in the case of a sudden in- 
rush of water, scramble to the top above danger 


en 
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Fig. 6.—View of Wooden Cylinder Caisson with 
Shaft and Air Lock Attached in Working Order 


in all but exceptional cases. Another feature of 
the system is the dissociation of the air lock, 
shaft and working chamber from the parts re- 
maining permanently in the foundations. In the 
foundation work, described above, only three sets of 
these metal parts were used in sinking the entire 
eight caissons. As ‘soon as a cylinder had been 
sunk and filled with concrete up to the working 
chamber roof so as to seal the bottom, the roof, 
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- 
shaft and lock were raised out and the remainder 
sf the filing was done in the open air. A water- 


cyer of tar and tar paper was embedded in 
rete near the bottom of the chamber to 
a perfect seal. 
As indicating the rugged construction of the 
oO stave cylinders as designed, it is stated 
hat in sinking one of them 40 blasts were fired 
the working chamber, using a half a stick 
imite each, and beyond some of the staves 
scarred by flying stone no damage was 
. The calking was not affected enough to 
. any leaks, and the roof plates and connec- 
were not broken, although the concussion 
‘flicient to jounce the load of pig iron rest- 
the roof an appreciable distance into the 


tight 


ric, 6 shows quite clearly the appearance of one 
». caissons with the shaft and air lock com. 
the fall block attached to the air lock being 
ited from the boom of a derrick not shown 


Sectional Top Plan. 


Elevation. 


the admission of the air. Absolutely no disturb- 
ance of the neighboring foundations was caused. 
The contractor was Mr. John F. O’Rourke, M. Am. 
Soc. C. E., the inventor and patentee of the cais- 
son plant used. We are indebted to Mr. O'Rourke 
for the information from which this article has 
been prepared. The architects for the building 
were Haydel & Shepard, of 156 Fifth Ave., New 
York city. 


BETWEEN THE MINE AND THE SMELTER. 

Let us suppose that, as in nine cases out of ten fs the 
fact, you have decided to locate a smelter at a point where 
fluxes and fuel are more available than at the mine, or to 
ship your ore to some custom works, at a point so distant 
in either event that it necessitates railway transportation. 
The first problem which will usually concern you will be 
that of freight contracts. There are some railways, like 
the Great Northern, for instance, that were built through 
an almost uninhabited country with the express purpose of 
building up that country and reaping profits in future, and 


é Vertical Section Y-Z. 
| 


Sectional Elevation. 


FIG. 5.—PLAN, SECTIONS AND ELEVATIONS SHOWING CONSTRUCTION AND OPERATION OF 
AIR LOCK. 


in the engraving. At the time the photograph was 
taken the air lock had just been hoisted to place. 
After this was done the falls were unreaved and 
the excavating bucket was attached to a “single 
whip.” Two derricks were employed, p'aced 
near the ends of the lot and covering the 
entire area with the combined swing of their 
booms. Between the derricks were situated the 
two hoisting engines, and their boilers and the 
duplicate air compressors with their receiver. 
With this plant the cylinders ‘were sunk to the 
depth before stated, in periods ranging from 30 
hours to eight working days. The largest amount 
of time was consumed in penetrating the rock fill. 
Three men were worked in the caisson chamber, 
one operated the air lock, and another regulated 


such roads make very liberal rates to miners and smelters 
along their lines, as well as to other settlers. But there are 
other roads primarily built perhaps to secure land grants, 
or, which run from one populous district to another, a!most 
regardless of grades, and, to some extent, of distance; the 
longer the distance the more land to be obtained from the 
government. The policy governing such roads has,generally 
speaking, been unfavorable to industrial development, un- 
less indeed at points where some of the gentlemen inter- 
ested in the railway were interested in the local develop- 
ment. 

When my firm began receiving shipments from Montana, 
in 1880, the freight rates were from $40 to $60 a ton. They 
probably do not exceed $18 at this time. One of the most 
conspicuous instances of the separation tor econom.c rea- 

*Extract from a lecture delivered before the graduating 
class of the School of Mines, Columbia University, and pub- 
lished in the ‘School of Mines Quarterly,” July, 1898. 


sons of works and mines is that of the Boston-MontanaCo. 
in the state of Montana. Their mines are at Butte, and 
their works at Great Falls, a distance of 175 miles apart, 
with one of the main ranges of the Rocky Mountains be- 
tween. At Great Falls was unlimited water power and 
cheap fuel; at Butte was not enough water for concen- 
tration, and expensive fuel. Before the works at Great 
Falls were started a fre'ght contract was entered into, the 
rates of which are popularly supposed to be not much over 
$1 per ton of ore for this 175 miles of haul over an eleva- 
tion of 6,000 ft. By way of contrast, I examined a mine 
in Nevada, only 100 miles from fuel and water by rail, but 
$3.50 per ton was the lowest freight named for a 7% copper 
ore. 

Recently, competition between railroads and fall'ng prices 
for metals, have introduced into the question of transporta- 
tion a new factor, that of the application to ores of the 
‘milling in transit’ applied to wheat. You know that a 
railroad will take a contract to carry wheat from Dakota 
to New York at a certain price, consenting that the wheat 
shall be stopped at Minneapol's, turned into flour, packed 
in barrels, and the flour go forward under the original con- 
tract. There are likewlse shipments of ores In which the 
freight contract is based onthenumberof pounds of copper 
and lead which they contain,as determined by assay,the con- 
tract covering the transportation of the ore from the mine 
to the smelter in the Middle West, and the bullion from 
the smelter to the Eastern market; all considered under 
one contract, not completed until the bullion ts delivered 
You can readily see the necessity for carefully considering 
the question of transportation before deciding where to lo- 
cate works, from this brief outline. 

There is still another question of transportation which 
has been often overlooked by producers of precious metals 
by smelting, whose product is in the form of rich lead of 
copper bullion; and when I have suggested that it was 
worthy of consideration, T have been met sometimes with 
incredulity until the interested parties began to figure: 
that is, the difference between freight and express rates on 
precious metals from the Rocky Mountains to, say, New 
York. 

Take, for illustration, the Anaconda Copper Mining Co. 
The freight on its product in the form of converter bars 
or anodes, probably does not exceed $15 per ton to the At- 
lantic seaboard, and, of course, the gold and silver con- 
tained in the copper pay the same freight by the ton. 
During the fiscal year ending June 30, 1896, the Anaconda 
company shipped about 108,000,000 Ibs. of copper, contain- 
ing about 6,000,000 ozs. of silver and 16,000 ozs. of gold 
The freight on these 206 tons of gold and silver at, say, 
$15 a ton, amounted to not much over $3.000; but had 
this material been refined entirely in the West, and the 
fine gold and silver all been sent forward by express, the 
expressage and insurance at 2 cts. per oz. would have 
amounted to $120,000, difference enough to erect an elec- 
trolytic refinery in the East from the saving of two years. 
In the Fast, labor is cheaper, sulphuric acid is cheap, and 
there is a market for the incidental sulphate of copper 
produced. Then again, the distance from market of the 
finished product has great Influence with the location of 
works, especially for ultimate refining, as freights are 
higher as a rule on finished products 

As a result of these conditions, slowly realized, senti- 
ment at present fs strongly in favor of the erection of cop- 
per refining works on the Atlantic coast, or at least In the 
Fast, and it is doubtful whether any of the large copper 
producers would have put up their electrolytic plants tn 
the West had they realized that the conditions of to-day 
would prevail, unless it be those fortunate enough to be 
located on the Great Northern, with the water power of 
the whole Missouri at Great Falls to draw upon. 

Of the 15 electrolytic refineries in the United States, all 
are east of Chicago, except 3. One-half of the output of 
the Anaconda is refined in Baltimore, and for the next 
two or three years all of the United Verde Copper Co.’s 
output, of Arizona, will also be refined near the port of 
New York. The entire product of the Canadian Copper 
Co.’s copper-nickel mines at Sudbury, Ont., ts also re- 
fined near New York, and all the copper producers west 
of the Mississippi treat their material, ultimately, in the 
East, except three. Of course, what has been said does 
not apply to gold milling, nor in so great a degree to lead 
smelting, although much Western lead Is refined in the 
East. 

While the mining engineer and metallurgist—unless, in- 
deed, the electrical engineer can be called a metallurgist— 
will find their greatest opportunity in the West, the ana- 
lytical chemist, assayer and sampler, will find, in all 
probability, his largest opportunity in the East, or at leasi 
as far east as the great manufacturing and refining cen- 
ters of Omaha and Chicago. He mvst remember, in choos- 
ing his location, that not alone is he to be called upon to 
handle material going to buyers’ works, or those of re- 
finers on toll, but also material destined for export tc 
Europe, and, moreover, a commercial laboratory should 
seek all branches of analysis. 

In 1880, when my laboratory was opened in New York, 
there was very little assaying of ores or metals at this 
port, excepting iron ores. The chief support of an ana- 
lytical laboratory was from manufacturers of chemicals, 
fertilizers, etc. In those days chemists received from $5 
to $7 for a nitrogen determination, and $4 for determina- 
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tion of phosphoric acid. To-day, some are glad to receive 
$1 for nitroBén determination, and from $2 to $2.50 for 
phosphoric acid Not only has the price fallen, but the 
demand for rapid work has become more exacting. One 
of the first things the chemist discovers on graduation is 
that he must invent short-cut methods if he would keep 
his business. I was ‘“‘brought up’’ on Fresenius and 
taught, for Instance, that phosphoric acid could only be 
safely determined after fusion, separation of silica, solu- 
tion in nitrie acid, precipitation as phospho-molybdate; 
this after 12 hours’ standing dissolved in ammonia, pre- 
cipitated as ammonia-magnesia phosphate—after standing 
12 hours filtered, ignited, ete., etc. 

This means at least 48 hours; but TI was startled upon 
opening my laboratory to have the first man who brought 
in a sample of phosphate say he must have the results 
before 3 o'clock the same day. All business changes. 
The assayer of the last two decades has seen the testing of 
chemicals, drugs, etc., almost disappear from his labora- 
tory, if unwilling to accept nominal prices, and sometimes 
because trade customs have eliminated analysis. For in- 
stance, all the bleaching powder and all the alkalis {m- 
ported used to be sold on American test. Now the Euro- 
pean test is accepted on these In spite of the fact that the 
trade chemists of England still use an admittedly erroneous 
atomic weight in calculating the analyses of potash com- 
pounds The analyist, moreover, finds keen competition 
in his business arising from old established firms, never- 
theless alive to modern methods, or from other chemists 
who can, and will, perhaps, work more cheaply than he. 
There are foreigners in this business here, who fn some 
eases, live over their laboratories, or in them, whose 
highest ambition is, apparently, an income of $100 per 
month, and who have brought the price of sugar testing, 
for instance, from $2 per sample down to 25 cts., within 
my memory Then, there are trade newspapers, who, by 
way of advertisement, have laboratory annexes, and at re- 
duced rates issue certificates of test for dye-stuffs, grocer- 
jes, drugs and chemicals; and then in some centers there 
is the additional competition of men employed by manu- 
facturing or other institutions, with assured salaries, but 
with the privilege of doing outside work, who do not de- 
pend upon their laboratories alone for a living, and who 
ean cut prices proportionately. There is nothing what- 
ever in this competition that is unprofessional or unfair, 
but it must be reckoned with, and a specialty should be 
chosen, if possible. 

While the analytical business has suffered, the assaying 
of ores and metals has increased tn the East, and in the 
"80's there seemed to me to be an opening for an ore 
sampling plants at this port. Here again the transporta- 
tion problem had to be considered. It is vitally important 
for such works to be on a line or at a point where railway 
pools cannot bottle you up, as it is doubtful if your pres- 
tice and reputation would be sufficient to bring business 
to your works, in the face of switching charges or higher 
freight rates than those obtained over other roads and at 
other points 

In locating our sampling works, having ascertained the 
amount of business likely to be brought to the road upon 
which we located, we interviewed the general managers 
of several trunk lines terminating at this city. Their re- 
ception was characteristic of the roads. The manager of 
one line did not exactly quote the language of its ‘‘Com- 
modore’’ when he expressed contempt for the general pub- 
lic, but he evidently had no use for ore samplers. An- 
other line offered a plece of ground on the meadows sev- 
eral miles from water transportation, but would make no 
guarantee against competitive freights. A third road not 
only gave the land at a nominal rental, but contributed a 
considerable proportion of the labor and material neces- 
sary to erect the works, entered into a contract that it 
would protect the sampling works against cut rates of- 
fered by other roads; and in addition, agreed that ore or 
other products coming to this port could be stopped not 
only for sampling but for storage, and upon completion of 
the sampling or storage, the road would take them over 
again and complete the haul and lighterage under th 
original bill of lading. This is storage in transit. It mav 
be said that this road construed this contract with extra- 
ordinary liberality For instance: When, in 1889, Mr. 
Sécrétan, of Paris, cornered the world’s output of copper. 
buying the entire visible supply, and the entire product 
of nearly all the mines, sampling was pretty lively at the 
works mentioned. As the syndicate approached its dis- 
astrous end, copper matte began to halt at the sampling 
works until nearly 8,000 tons bad accumulated. Then the 
syndicate went to pieces, and its creditors fell foul of one 
another in dividing up the assets. The copper matte was 
the subject of protracted litigation. It remained in the 
sampling works—most of it—seven years, at the end of 
which time the original bags had rotted and carloads were 
inextricably mixed. Upon the settlement of the dispute at 
law the matte was ordered out. The musty bills of lading 
and liter notices were produced, and the railroad sent its 
empty cars, transported and lightered to ocean steamers 
some 7,000 tons, seven years after it had started from its 
Western point of production. These sampling works in 
turn brought to the Erie Ry. for several years a business 
of 50,000 tons annually. Choose your location with care. 

We have found as another bit of experience that not 
simply must one be sure of the road's ability to meet its 


obligations, if we are obliged to tie ourselves up to one 
line,but must forecast as far aspossible conditions of rout- 
ing and export. Some two years ago roads running south- 
east from Kansas discriminated against the port of New 

York, and not only did they quote a lower freight to 
Gulf ports, but via Gulf ports to Europe. The result was, 
much of our sampling had to be done on the docks at Gal- 
veston, New Orleans, ete. This has temporarily been put 
a stop to by the Cuban war, and New York is again secur- 
ing the bulk of lead and copper freights, even when the 
material is produced in Arizona. 

Of late years there has grown up in this, as in other 
lines of business, the endeavor to get rid of the middle 
man—in this case the public sampler and assayer—and 
buyers and sellers have entered into contracts in which 
the sampling is to.be done at buyer’s or seller’s works by 
representatives of both parties. There have been such 
contracts recently entered into, and questions are alreadv 
arising which cause one or both of the parties most inter- 
ested financially to regret them. Buyers and sellers are 
necessarily suspicious of one another on general princi- 
ples, especially in dealing with material of great value 
and some are beginning to realize that it is unwise to 
Place themselves under suspicion, however univst. In 
one works, owned by the same people who own the mines. 
such serious differences arose recently between the respec- 
tive superintendents that it ended in an agreement, not 
only that they should revert to independent sampling, bv*t 
that the material should be sampled on neutral groun4 
It is perhaps justly said that it is too much to exnect of 
average human nature that impartial sampling shall exict 
at the works or the mine of an interested party. Tho 
office sees so much lead, copper, gold and silver charge‘ 
on the books and holds the works responsible for this 
amount either in inventory or shipments. The smelter 
therefore, must “‘protect itself against the office,” end if 
mistakes are made they are apt to be on the safe side 
where sampling is at either seller’s or buyer’s establish- 
ment. 

Neither sampling nor assaying is an exact branch of 
science especially when dealing with materials containing 
the precious metals. Your practice in assaying has shown 
you what variation you can get in any samples, as you 
vary fluxes, temperature and time of fusion or cupellation. 
Let me strongly advise you to make every effort, whether 
you are a seller, buyer or sampler of ore or furnace pro- 
ducts, to have the sales contract specify how the assay 
shall be made. 

Now as to sampling methods: In the early '80’s our 
chief export of furnace material was in the form of cop- 
per ores. We sampled hundreds of cars of ore from Mon- 
tana, running 50 to 60% of copper. The lead ores then, 
as now, stopped in the West, only the bullion coming to 
the seaboard for export or refining. Then came a period 
of enormous exports of copper matte; next began the era 
of bessemerizing, applied to copper, and converter bars 
became the chief support of the sampler. These mattes 
contained less than 30 ozs. of silver to the ton on the 
average, and no silver was paid for unless there was over 
30 ozs. 

Then the electrolytic refinery came in, and as silver and 
gold were more easily extracted, the mines sought out 
gold and silver-bearing ores andrun up the values present. 
To-day, the exports and treatment of furnace products 
near New York consist of quite two-thirds converter cop- 
per bars, as compared with one-third mattes. 


THE EXPOSURE FIRE IN THE HOME LIFE INSURANCE 
BUILDING, NEW YORK CITY. 


One of the most severe attacks of fire which a 
modern tall, steel skeleton, fireproof building, has 
ever undergone was sustained by the 16-story of- 
fice building of the Home Life Insurance Co., at 
256 Broadway, New York city, on the night of 
Dec. 4. This building was erected in 1893, and 
was flanked on one side by the 14-story office 
building of the Postal Telegraph Co., and on the 
other side by the 5-story clothing store occupied 
by Rogers, Peet & Co. The relative location of the 
three buildings is shown by Fig. 1, from which it 
will be seen that the 5-story clothing store abutted 
close against an air and light shaft which recessed 
the north side of the Home Life Insurance Co.’s 
building. It was this 5-story building which first 
caught fire, and which was the torch that com- 
municated the flame to the other structures. The 
conditions were, indeed, almost typical of what 
may be seen repeated a score of times in every 
large city; viz., a tall, steel skeleton, fireproof of- 
fice building standing by the side of a low, com- 
bustible structure whose destruction is nearly cer- 
tain if fire once catches it, and which is, therefore, 
a constant menace to its costly neighbor. 

The Home Life Insurance Co.’s Building is of the 
steel skeleton type, all the exterior walls except 
the front wall, which is self-supporting, being car- 
ried by the steel frame, The building has a front- 


age on Broadway of about 56 ft., and a @ 
107 ft. 6 ins. Two air and light shafts, fa: 
white enameled brick, with terra cotta trip 
recess the north and south sides. The 
walls are brick, except the front wall, whi. 
white marble elaborately carved. The 
ders run transversely across the buildin: 
being one row of interior columns, and ar 
braced to the columns to resist the wind p: 
The floor beams are supported at each end 
gle brackets attached to the girders, a; are 
spaced about 4 ft. 6 ins. apart c. toc, 7 
umns are H-section, made up of plates and 
All the steel work is protected by a firey 
of clay tile. The floor arches are of hard- 
tile, and are 10 ins, thick and of side const: 
each arch having two skewback blocks 
underneath to protect the lower beam flang. 
haunch blocks, and a key block. Each bli: 
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Fig. 1.—Sketch Map Showing Location of Burned 
Buildings in the Fire of Dec. 4 at Broadway and 
Warren St., New York City. 


two horizontal and one vertical interior rils o; 
diaphragms. The partitions were of 4-in. porous 
terra cotta tile, the upper 4 ft. in the hall parti- 
tions being taken up by windows. The column 
tile were porous terra cotta tile, ribbed inside to 


‘give two air spaces. The main girders, which pro- 


jected down below the ceilings, were filled in above 
the flanges with tile blocks, and had their lower 
flanges wrapped with expanded metal lath. The 
whole was haunched around by a thick coat of 
plaster. A plaster finish, of course, covered the 
column and partition tile. 

The foregoing gives a fairly complete idea of the 
fireproof construction. Another structural failur 
of the building which it is important to mention, 
however, is the light shaft adjacent to the Rogers 
Peet & Co. store. To the level of the sixth floor 
this shaft was inclosed by the wall of the store, 
but above this point it was open. The two sid» 
walls of the shaft had four windows each at each 
floor, occupying practically the entire area. The 
other side of the shaft had two smaller windows 
at each story. None of these window openings 
were protected by shutters, and it was through 
them that the flames penetrated the offices of the 
Home Life Insurance Co.’s Building. 

As already stated, the store occupied by Rogers. 
Peet & Co., and filled with haberdashery, clothing 
and the extensive shelving and counters of a store 
of this character was the torch. According to all 
accounts, it furnished a very fierce fire, the flames 
of which were driven into the light shaft as a flue 
by a very severe northeast wind. These flames 
soon penetrated the unprotected window openings 
and set fire to the office furniture, fittings and 
wcodwork; thus extending gradually to the farthe: 
sides of the building. An excellent description of 
how the fire made its progress is contained in the 
following excerpt from the New York ‘‘Sun”: 


The clothing store was all in a blaze in a quarter of 20 
hour. Then it burned as a whole until the floors f:!!. 
one after another. At 11 o’clock there was nothing |‘ 
to burn. Meantime, the big insurance building, agair<' 
which this white hot mass of fuel had been sending u) 
steady sheets of flame for a full hour, had just begun \o 
catch fire, this notwithstanding the fact that the windows 
had ro iron shutters on them. 

In the middle of the north side of the Home Life Buili- 
ing, the deep light shaft that ran from the bottom to t 
top was entirely open on the side toward Warren ° 
When the clothing store became like the inside of a stoy 
the airshaft, far up to the height of the clothing stor 
was a most effective chimney. The flames swept up tha 
shaft in a solid column, spreading out in clouds of spark 
when they reached the top. When the flames above th 


roof of the clothing store began to die down a little |' 
was seen that every window along the shaft was crack- 
ling and blazing. The woodwork around the window: 
seemed to be all on fire at once. 

On every floor the firemen were fighting to keep thes 
flames on the light shaft windows confined 
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yeen earried up the elevators, which were in 


Hose of the building. But the heat was so great 
the . impossible for the men to work in the rooms 
“shaft, It was half past 10 o'clock when the 
= ke into the twelfth floor of the building and 


vork away from the shaft and into the building. 


bes ‘ached the elevator shaft, in the center of the 
Tae at a quarter of 11. 

= re fire mains in the building with connections 
ae --et that the engines can pump water into, and 
peel which hose and nozzles can be attached on each 
os cith the constant aid and reinforcement of the 


the airshaft, these inside mains were powerless 
, » flames that were eating from the airshaft to- 
se ‘ront and the back of the building. When the 
had a firm grip on the twelfth floor there was 
‘ -o do but let it burn. From the bulidings on the 
ae of Warren St. no stream could be sent that 
if way reach it. 

H ame the exhibition of the difference between the 
sonstruction of the Home Life Building and th» 
oned plan of the clothing store. This one floor 
-horoughly on fire that spouts of flame were shoot- 
fom every window, but the windows of the floor below 
 @oor above, except on the airshaft, were dark. 
The Sreproof floor kept the fire on each story separat> 
¢..m he others. But the firemen could not keep up th» 
fight hove the twelfth floor. Window by window, fron 
a to office, the fire worked its way forward through 


offi 
ty. t4th floor, skipping the 13th. It worked along 
the cas on the north side of the building until it reached 


Rroaiway, and then south to the Postal building, the win- 
vawa of each office popping out by pairs. The 14th floor 
st « thoroughly afire as the 12th at 11:25 o’clock. Ten 
minutes later the 13th floor windows began to light up. 
fut the floors were standing the test well. The fire was 
work.ng not from above or below but from the airshaft 
-oward. This was true of every floor that burned. Firs* 
the heat drove the firemen out, and then the flames fol- 
lowed them. 

Substantially the same account of the progress 
of the fire is given by other observers; that is, that 
the fire caught and progressed on each floor inde- 
pendently, and did not communicate to any extent 
from one floor to another. An examination of the 
burned floors the day after the fire also indicated 
that the elevator shaft and stairway had not acted 
to any extent as passages for the flames from 
story to story. The floors proved to be almost per- 
fect barriers. Only two floor arches altogether 
had broken through, one on the 15th floor and the 
other on the 10th floor. On the 10th floor the fail- 
ure of the arch was due to the fall of a safe. From 
all the evidence which is available, therefore, it 
seems fair to assume that there was almost no 
communication of the fire from floor to floor inside 
the building. In this respect the fireproof con- 
struetion served its intended purpose almost per- 
feetly. 

The greatest damage was done from the 11th 
floor up, and in that part of each floor comprised 
in the wings on each side of the light shaft. It 
was evident from the ruins that the flames entered 
the windows on the sides of the shaft, and worked 
inward and around the front and rear walls to 
meet in the rooms opening onto the light shaft 
adjacent to the Postal Telegraph Co.’s Building. 
The damage was greatest in the rooms near where 
the fire entered and it gradually decreased as the 
center of the opposite side was approached. It was 
also more severe, taking the building as a whole, 
in the rooms fronting on Broadway. The windows 
opening onto the elevator wells did not communi- 
cate the flames to any very great extent, owing 
largely to the fact that the elevator enclosure and 
the adjacent hallway and staircase finishing was 
incombustible, being either stone or metal. 

From the 11th to the 15th floor, inclusive, the 
damage was about the same on each floor. The 
condition of the floor arches has already been 
stated. The partitions were broken down in places 
and the doors and windows and their casings in 
the partitions were burned away. Much of the 
partition damage was evidently done by the fire- 
men, who knocked them down to get at the 
flames, but water and fire were also responsible 
to a great extent. The column protection was 
knocked off in patches, but not very generally, The 
lower flanges of the floor beams still retained their 
firepreofing almost perfect as a rule. The main 
floor girders, which projected below the ceiling, 
however, had suffered more; the tile filling blocks 
and the expanded metal and plaster flange wrap- 
ving In the places where the fire was hottest being 
quite frequently either torn off entirely or else 
hanging loose, leaving the metal bare. The ap- 
pearance of the metal indicated, however, that the 
protection had stood long enough to preserve the 
beams from injury. 

The examination, in fact, showed practically no 
damage done to the steel work, with the exception 
of two girders on the 15th floor, which had been 
left unprotected. It may be possible, of course, 
that @ more minute inspection when the debris is 
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removed will show somewhat more damage to the 
steel framework than now appears; but it hardly 
seems likely that it can be serious enough to re- 
quire any great amount of new material. The 
brick exterior walls may possibly have to be taken 
down in a few of the top stories, but this will not 
be known certainly until a closer examination can 
be made. The marble front, however, in the stovies 
where the fire was hottest is so badly cracked ani 
spalled away that it will certainly have to be re- 
built, 

From the 11th floor down the damage gradually 
decreases, until on the 7th floor it is due mos'‘ly 
to smoke and water. This was probably owing to 
two things: First, the blast of the flames against 
the light shaft windows was greater above than 
below the 7th and Sth floors, but second, and more 
important, the firemen were able successfully to 
use their hose up to the Sth story. Above this 
point the pressure and volume of water obtainable 
with the ordinary fire apparatus were not efficient 
against so hot a fire. This was recognized by the 
fire department-at the start, and the Sth floor was 
established as the level below which the flames 
must not be allowed. Above that level, after they 
were once established, they were allowed to burn 
unhindered. 

From what has been said it will be generally ad- 
mitted by those competent to judge, we think, that 
the value of its fireproof construction was proven 
by the Home Life Insurance Co.'s Building. Its 
weak feature was the unprotected window open- 
ings in the light shaft. To this single instance of 
neglect, we believe, the damage of the building by 
fire was entirely due. Indeed, we have no hesita- 
tion in saying that had thelight shaft windows been 
protected by good fireproof shutters, and been set 
in metal frames and sash, the flames would never 
have entered the building with the firemen behind 
with hose to keep the shutters cool. The building 
was well fireproofed in every: respect except to 
withstand an exposure fire, and with the tinder- 
like clothing store by its side an exposure fire was 
the one which the builders had most reason to ex- 
pect. As it was, the building kept the fire confinea 
so that its spread was easily prevented under con- 
ditions of high wind and bad facilities for fighting 
flames so far above the ground. Had the whole 
block been made up of buildings like the clothing 
store, it is safe to say that it would have been 
swept clean by the conflagration. 

The total damage done by the fire is now esti- 
mated at about $600,000. No one was killed, and 
only two or three of the firemen received slight in- 
juries. For information respecting the construc- 
ton of the Home Life Insurance Co.’s Building we 
are indebted to Napoleon Le Brun & Sons, 1 Mad- 
ison Ave., New York, the architects. A persona’ 
examination of the burned building was also made 
the second day after the fire by a member of the 
editorial staff of this journal. 


NEW BATTLE REGULATIONS FOR WARSHIPS have 
been framed by the Navy Department, as a result of ex- 
perience in the late war. The new instructions leave 
little to the discretion of officers. Above all else wood- 
work must be sacrificed in an emergency to guard against 
danger of fire. All furniture will be reduced to a mini- 
mum in war times; camp-stools will take the place of 
chairs, and swinging tables will replace the substantial 
mahogany tables of peace times. All articles on deck not 
needed in action must be stowed below or cast overboard; 
proper fire apparatus must be installed and hose led to all 
parts of the ship with a full head of water constantly 
maintained; all glass, lights and illuminators above the 
engine-room are to be taken away; and even boats are to 
be disposed of, because they would be riddled and use- 
less anyhow in close action. Guns are to be loaded a3 
soon as the ship leaves port, and projectiles are to be kept 
conveniently near; chains are to be unshackled at the 
first shackle, so that if the anchor is cut away the whole 
chain will not go with it. Ships are to be painted a dull 
gray, with a yellowish shade, as approximating most 
closely the color of rock, and of an obscuring horizon. 


ANOTHER ELECTRICAL EXHIBITION will be held 
in New York city in 1899. This was decided at the an- 
nual meeting of the stockholders, held Nov. 22, at which 
the following officers were elected: Pres., C. O. Baker, 
Jr.; Vice-Pres., F. W. Roebling; Secy. and Treas., Geo. 
E. Porter; General Manager, Marcus Nathan, 
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A MOTOR CARRIAGE CONTEST was held in Boston, 
Mass., on Noy. 9, under the auspices of the Masgachu- 


367 


setts Charitable Mechanics’ Association. There were four 
types of contests—speed, brake efficiency, manageability. 
and hill-climbing. The De Dion gasoline tricycle covered 
two miles in 5 mins. 1% secs.; the Riker electric carriage 
stopped in 6 ft. 1 in. The De Dion tricycle, 3 ft. 4% Ins 
wide, won the manageability contest, which consisted in 
passing between six sets of posts and turning around and 
coming back to the line. The Riker carriage, with a 
width of 4 ft. 8 ins., also made an excellent showing. In 
the hill-climbing contest, the lighter carriages made the 
best showing. Prizes to the amount of $1,100 
awarded. 


were 


A TELEPHONE CIRCUIT OF 1,900 MILES was tacked 
over on Nov. 28 by Mr. Charles J. Glidden, President of the 
Southwestern Telegraph and Telephone Co. Mr. Glidden 
from his office in Little Rock, Ark., held a distinct con- 
versation with the office in Boston, Mass. Satisfactory tests 
were also made from the Little Rock office with Memphis 
Chicago, Minneapolis, Dallas and Galveston. 
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500,000 TONS OF STEEL RAILS were ordered in three 
days, Nov. 25, 2} and 28. Of this amount 275,000 tons 
were booked by the Carnegie Co., and 225,000 tons by the 
Illirois Steel Co., which is now a part of the Federal 
Steel Co. The prices mentioned are $19 per ton at Chi- 
cago, and $18 at Pittsburg. 


+> 


FREIGHT RATES from Duluth to New York by all-rai! 
routes are said to have been recentiy quoted as low as 
10 cts. per 100 Ibs., or $2 per ton. Calling the distance 
1,500 miles, this is equivalent to only 1% mills per ton 
mile. The “New York Journal of Commerce” also says: 

It is reported that early last week one of the lines made 
a contract with a large exporting firm to carry wheat 
from Chicago to New York for 8 cts. per 100 lbs From 
this rate is to be deducted 3 cts. per 100 ibs. for lighterage 
in New York, making a net rate for the railroad of only 
5 cts. A rate of 9 cts. per 100 lbs. on wheat from Chi 
cago to Baltimore was made recently by another line, but 
no lighterage charge was to be deducted from that figure 


SMOKE PREVENTION IN PITTSBURG, PA., is to be 
considered by a commission, which Director E. M. Bigelow, 
of the Depar-ment of Public Works, has asked the city 
council to appoint. 


A CUSHION TIE-PLATE for deadening seund is be 
ing used abroad on street railway lines This mat, ac 
cording to “‘Iron Age,’’ is made of wool thoroughly im- 
pregnated with oils and the whole covered with a mixture 
composed of glue, sodium bichromate and formaldehyde. 


The mat is then compressed to form a plate, the thickness 
depending upon the conditions of service. The materia! 
is also recommended for use under engine and machinery 
foundations. 


BOOK REVIEWS. 


DISTRIBUTION DB L’ENERGIE PAR COURANTS 
POLYPHASES.—By J. Rodet, M. E. Paris: Gauthier- 
Villars. 8% ins.; paper; pp. 338; illustrated. 
8 francs. 

This book presents the subject of distribution of 


energy by electricity by means of alternating currents, 
of two, three or more phases. The present state of the 
art is briefly treated, the effort being to give a clear 
insight into definite practice rather than to present a 
theoretical discussion of non-essential matters. By this 
we do not mean that equations and mathematics are en- 
tirely missing, for this would be a harsh criticism, as it 
is impossible to enter irto the realm of alternating cur- 
rents without employing a certain amount of mathematics. 
The equatcns included are essential and are given in a 
brief but clear manner. Important relations and principles 
are given in ital.cs, while the general text is simple, 
straight forward language. Time has not permitted more 
than a casual examination of the book, but such Items as 
have been examined indicate that the material contained 
is reliable. 

There are seven chapters in all, cover!rg the history 
and general princ'ples governing the two-phase and three 
phase currents, the generation, transmission, transforma. 
tion use for motors, instruments, and last a description of 
several installments using polyphase apparatus. 


THE DESIGNING OF CONE PULLEYS.—A Non-Approx- 
imate, Graphical Solution for the Problem of Propor- 
tioning Cone Pulleys, with Concise, Practical Rules. 
By Walter K. Palmer, M. E., Schoo! of Engineering, 
University of Kansas, Lawrence, Kan. Pamph.; 
6 x 9% ins.; pp. 35. Price, 50 cts. 


The mathematical analysis of the solution of the cone 
pulley problem is complex, and all practical approximate 
solutions hitherto proposed are either inconvenient to 
use or otherwise unsatisfactory. Mr. Palmer takes the 
analysis given in Reuleaux’s ‘Constructor,’ modifies it 
at one stage so as to make a more simple graphical con- 
struction, and then develops a new diagram from which 
the problem can be completely and easily solved, for al! 
practical conditions. The author seems to have made a 


most valuable contribution to the subject, 
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THE NEW YORK MEETING OF THE AMERICAN SO- 
CIETY OF MECHANICAL ENGINEERS. 


We gave last week an account of the sessions of the 
meeting held on Tuesday and Wednesday, Nov. 29 and 
30. The session on Thursday morning was devoted to the 
presentation and discussion of professional papers. The 
first paper was by Prof. C. V. Kerr, of Chicago, entitled 
“Theory of the Moment of Inertia.”” The paper is 
long, abstruse and mathematical, bristling with diagrams 
and calculus. The author has a theory that the moment 
of inertia is something different from what It Is sald to 
be in the text-books. Those who took part in the dis- 
cussion held that the books were right and that the paper 
was all wrong. 

The next paper was entitled ‘Improvements in Steam 
Boilers,”’ by W. Barnet Le Van, of Philadelphia. It de- 
scribed a horizontal return tubular boiler, with the tubes 
placed higher in the shell than usual, so as to raise the 
water level nearly to the top of the shell, thus lessening 
both the area of disengaging surface and the steam room. 
It was provided with a long horizontal steam drum, con- 
nected to the boiler by a single neck. The paper was 
roughly handled in the discussion. The boiler was con- 
demned as being no improvement over the plain hori- 
zontal tubular boiler, and it was shown that the author had 
described the same boiler in the Journal of another society 
as much as 13 years ago. 

The next paper was by R. Van A. Norris, of Wilkesbarre, 
Pa., entitled: 

“The Generation and Utilization of Steam by the Lykens 
Valley Coal Co. and Summit Branch Coal Co., Dauphin 

The paper describes the results of investigations made to 
discover, and, if possible, to remedy a large discrepancy 
in the amount of coal used for firing boilers at the two 
collieries. The work done by the engines at the two 
collieries was about the same, but at the Lykens Valley 
mines the boiler horse-power was 3,323 and the coal used 
per month of 26 working days 4,381 tons, while at the 
Summit Branch mines the boiler horse-power was 5,313 
and the coal used 7,306 tons. The paper includes records 
of tests of boilers, and engines, indicator cards, investiga- 
tions of leaky pipes, loss by friction, etc. All sorts of 
losses of steam and of coal were found; cylinder boilers 
with stacks red hot, engines so greatly underloaded as 
to cut off at less than 5% of the stroke, ether engines 
without lap on the valves, carrying steam full stroke, 
leaky pipes and valves, blowing off of steam with drips 
from pipes, on account of the absence of traps, ete. A 
great waste was due to the use of steam fet blowers for 
forcing the fires under the boilers, some of them taking 
about 8% of the whole amount of steam made by the 
boller. 

The discussion of the paper brought out the fact that 
some of the pumps were over 25 years old. An experi- 
ment on fans and steam fet blowers was referred to, in 
which the steam fet required over 38 HP. of steam and the 
fan not over 5 HP. 

Mr. John A. F. Swenson, of Chicago, then read a paper 
entitled: 


“The Valve Gear of the Willans Engine.” 


The Willans engine has been well known for many 
years In England, but is much less known In this country, 
although {ft has been made in Chicago for some years. 
The paper describes the action of the hollow piston rod, 
which performs the function of a seat for all the valves. 
The engine may have applied to it an automatic cut-off, 
the arrangement for effecting the variable cut-off belas 
a rotary sleeve surrounding that portion of the hollow 
piston rod which travels In the steam chest, the rotation 
being effected by a shaft governor. 

A summary of the advantages claimed for this valve 
is as follows: 


Minimum number of parts and simplicity of form and 
construction; a free inlet and release, and a cut-off so 
sharp as to rival even a Corliss; a balanced valve of the 
piston type, with very small clearance spaces, and which 
by virtue of {ts position Is easily kept steam tight: great 
facilities for varying the cut-off; perfect adaptability to 
the difficulties of high rotative speed. 

One shortcoming {fs that the limit of its general adoption 
is reached in an engine having single-acting cylinders only. 
Another ts the difficulty of arranging it to run reversing. 

Mr. J. H_ Vail’s paper on “A Cooling Tower and Con- 
denser Installation’’ was next considered. We give an 
abstract of this paper elsewhere in this Issue. A long 
discussion followed Mr. F. Meriam Wheeler exhibited 
some drawings showing recent arrangements of cooling 
towers, condensers and air pumps, including one of a 
duplex pump, in which one of the pump cylinders handled 
the water from the jet condenser while the other one 
pumped the alr and vapor. 

The next paper was by Prof. D. S. Jacobus, of Ho- 
boken, N. J., entitled ‘‘Methods of Testing Indicators."’ 
It deser!bes the method used at the Stevens Irstitute of 
Technology, which the author considers superior to the 
mercury column method. No discussion followed the 
paper. 

“The Variation of Belt Tensions with Power Transmit- 
ted,"’ by Prof. W. 8. Aldrich, was the next paper. The ob- 
ject of the paper is stated to be to open up a discussion 


of the questions: In what way are the belt tensions 
altered as the load is applied? What effect has the change 
of the load on the sum of the tensions? Is there any re- 
lation between the belt tensions which does not involve 
the coefficient of friction? The author condemns the old 
logarithmic formula for the ratio of the tensions on the 
tight and slack sides, and derives an empirical formula 
from the results of the experiments of Mr. Wilfred Lewis, 
as follows: 
Ty 
T,—T: 
e raised to a power whose exponent is the fraction 
2 T, + (2T, — Ts), 

in which T, is the greater and T, the lesser tension, and e 
the base of the Naperian logarithms, or 2.7183. Written 
discussions were presented by Mr. Lewis, who disputed 
some of Prof. Aldrich’s conclusions, and by Mr. Carl G. 
Barth, who gave a new logarithmic formula, based on 
theoretical considerations, which is more formidable in 
appearance than either the old established one or the one 
proposed by Prof. Aldrich. Mr. Barth’s discussion, when 
printed in the Transactions, will be interesting to those 
who enjoy studying the mathematical theory of belt 
tensions 

On Thursday afternoon a visit was made to the General 
Post Office, on invitation of Postmaster Van Cott, to in- 
spect the Batcheller system of pneumatic transmiss‘on. 
The system is working to perfection, and the machinery 
is a marvelous example of inventive and mechanical skill 
in solving a most difficult problem. 

No programme was prepared for Thursday evening, and 
the members were left free to their own devices. At the 
session on Friday morning the first paper was one by R. 
S. Hale and Henry J. Williams, on 

“The Calorific Power of Weathered Coals,” 


This paper gives the proximate and ultimate analyses of 
eight different coals, both before and after weathering. 
Crushed samples of each coal were exposed out of doors 
for eleven months. The heating values were calculated 
from the ultimate analyses by Dulong’s formula, and 
from the proximate analyses by interpolating them on a 
curve derived by Mr. William Kent from the calorimetric 
results obtained by Mahler on European coals. Direct 
determinations of the heating power of three of the coals 
were also made by Mr. Williams’ bomb calorimeter. The 
conclusions of the authors are that the average heating 
power of the eight coals was decreased about 2%, accord- 
ing to calculations from Dulong’s formula, and that of the 
three coals about 0.5%, according to the calorimeter. The 
results obtained from the curve indicated an average in- 
crease of 1%. A summary of the results is given below: 


B. T. U. 
Heating value Decreased 
Name per lb. com- -—-by weathering-— 
of coal. bustible, Cal- By calori- 
unweathered. culated. meter. 
George’s Creek, Md...... 15,989 90 
New River, W. Va...... 18,018 208 
Portland, O. (C)........... 15,408 611 160 
Portland, 0. (B)........ 4,406 
McDonald, Pa. (K)...... 
McDonald, Pa. (O).... 40 
Pittsburg, Pa. .... 5,003 
Pittsburg, Pa. ... 
Average 97 


The heating values of the coals given above are calcu- 
lated by the Dulong formula from the ultimate analyses. 
The heating values of three of the coals were determined 
by a bomb calorimeter, with results as follows: George’s 
Creek, 16,048; Portland, 0. (C), 15,461; McDonald, Pa. 
(O), 15,240. These figures show a remarkably close agree- 
ment to the figures calculated from the analyses. In the 
case of the weathered coals, however, the calorimetric re- 
sults were occasionally quite different from and always 
higher than the calculated figures, as is indicated by the 
figures in the last column. The Portland coal (C) after 
weathering had a heating value, according to the analy- 
sis, of 14,792 B. T. U.; while the calorimeter gave 15,301, 
a difference of 509 B. T. U., or over 3%. 

The next paper was by Mr. William H. Bryan, of 8t. 
Louis, entitled 


“The Mechanical Plant of a Modern Building.” 


It was a very elaborate description of the method pur- 
sued by Mr. Bryan in planning the installation of boilers, 
engines, dynamos, elevators, heating, lighting and ventilat- 
ing apparatus, etc., of a large retail store building in St. 
Louis, with a description of the apparatus finally installed, 
the reasons for its adoption, its cost, etc. We shall give 
an abstract of this very valuable paper in an early issue. 
A long disecuss‘on followed the presentation of the paper, 
which was participated in by Messrs. George Hill, R. P. 
Bolton and others who have done work of the same char- 


_acter as that described in the paper. Some of the de- 


tails of Mr. Bryan’s specifications were objected to, and 
doubt was expressed as to the sufficiency of the heating 
system in the coldest weather. The plan of asking con- 
tractors to bid on two or three alternate kinds of apparatus 
was criticised, and it was said that the architect and con- 
sulting engineer should make up their minds exactly what 
kind and size of apparatus they want before asking for 
bids. The discussion showed that a wide difference of 
opinion exists among engineers who make plans and speci- 


— 


fications for the mechanical appliances in large } 


and the paper, with the discussion, when printed 
full of interest to such engineers. aa. 
The next paper was by Prof. R. C. Carpenter, of .~ 
University, entitled ‘“‘Experiments on the Flow o: ae 
Through Pipes.’’ The object of the experiments = 
determine the coefficient of friction of Steam 
-different velocities through pipes and fit:ings. Th vies 
accepts the formula of Unwin, showing that th ms 
cient f varies with the diameter and that for a ity 


of 100 ft. per second it may be expressed by the 
3 

f= K + a], in which d is the diamete; the 

pipe in feet and K is a coefficient to be found by exp. 


Prof. Carpenter’s experiments were made on a 9 
ft. long and 2 ins. diameter, and he obtained y 


K varying from 0.00093 to 0.00360, which would vi. 
either that K is not a constant, or that there we; large 
errors of observation, but he takes an average , of 
0.0027, and constructs from it a series of table: ving 
the flow of steam in different diameters and lene \s of 
pipes. The paper was severely criticised in discuss oy, on 
account of its drawing conclusions from too few data. 


Prof. Jacobus gave an account of experiments on {ow of 
steam in pipes of different diameters and lengths, made 


by Prof. Ledoux, in France, some years ago, an’ pub. 
lished in the ‘“‘Annales des Mines,” and promised t) con- 
tribute it to the discussion to be printed in the 
Transactions. 


The last paper of the meeting was read by Mr. Chas. L. 
Newcomb, on ‘Experiments on the Flow of Streams from 


Fire Hydrants.’’ This paper had not been printed in 
advance, and was read from manuscript. It describes an 
extensive series of experiments, and gives the curves 
plotted from the results. It will no doubt prove to be 
an important contribution to the subject, when printed. 
The paper was discussed by Mr. John R. Freeman, who 


is well known as an authority on the subject. 

This was the last of the regular papers. Several 
“‘queries”’ that had been printed in the programme of the 
meeting were then brought up for discussion, as follows: 

(1) Does it pay to pickle ordinary castings? The re- 
plies were to the effect that it depends on the kind of 
castings. It rarely pays to pickle a heavy casting, but 
small pieces, such as hardware castings, may be pickled 
to advantage. The use of hydrofluoric acid as a very 
effective pickle was mentioned, and the sand blast was 
commended as far superior to pickling. 

(2) Has any improvement in foundry practice been ob- 
served from the recent investigations into the physics 
of cast iron? No one had any reply to make to this 
question. 

(3) What is the strength of pipe fittings made by a 
casting process? It was explained that this query arose 
from trouble experienced by exporters of pipe and pipe 
fittings to foreign markets. The fittings in this country 
are usually of cast iron, and they are objected to by for- 
eign purchasers, since the foreign practice is to make 
them of wrought iron. No definite answer was given to 
the query, but it was stated that cast-iron fittings are 
strong enough for all purposes except that of withstanding 
water ram in large pipes, and that no fitting will resist. 
_(5) What constitutes a seamless tube? This question 
arose from some makers of a tube which is not seamless 
giving their product the name ‘“‘seamless.’’ A seamless 
tube was defined as one which had no line of union, and 
which never had two portions or edges brought together 
which were at any time separated since the metal was an 
ingot. A tube made by cupping and drawing from a sheet, 
or drawn from an ingot which had a hole cast or bored in 
it was properly called seamless. 

(6) On how small a tool does it pay to put an individual 
electric motor? The question being taken to relate to 
machine shop tools, it was replied that it generally does 
not pay to have any electric motor in the shop of less than 
5 HP. Smaller units are apt to give trouble, as they are 
too delicate an instrument for an ordinary shop. The 
best plan for small tools is to drive the line shafts by 
motors, and belts from these shafts to the tools. 

(7) Have you any new notions on machine shop floors? 
Several members discussed this question, not claiming to 
have “new notions,” but relating their experience with 
floors of various kinds. Spruce ffoors 3 ins. thick, overlaid 
with 1% ins. of hard rock maple, were commended as 
being about the most durable floor that can be made 

(8) Is it of real advantage to submerge the smoke-box 
of an upright boiler, to prevent expansion of the tubes? 
No answer was made to this question. 

These queries were the concluding business of the ses- 
sion. The retiring president, Mr. Hunt, after a few re- 
marks, handed the gavel to the newly elected president, 
Chief Engineer Melville, who made a brief address, and 
the meeting was then adjourned. The members and guests 
registered as in attendance at this meeting numbered 493, 
over a hundred less than were present at the last annual 
meeting, but the decrease in attendance was easily ac- 
counted for by the severe snowstorms which had pre- 
vailed throughout New England and New York state, 
blockading the railways and making travel unpleasant. 
The next meeting, in May, 1899, will be held in Was- 
ington, D. C. 
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